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General and Physical Chemistry. 

Refrac t ion  and Dispersion of L i g h t  in Cer ta in  Gases 
GEORG GRUSCHKE (Ann. Physik, 191 1, [iv]., 34, 801-S16).-The 
refractive indices of carbon monoxide and dioxide have been determined 
for six different wave-lengthe between the limits X = 6678 and X = 4471. 
Observations were also made on carbon suboxide, C,O,, but this gas 
was admixed with a large proportion of carbon dioxide. H. M. D. 

Dispersion and Absorption of Chromium and Manganese  
in the Visible and Ultra-violet Spectrum. VS~VOLOU 
FR~EDERICKSZ (Ann. Physik, 1911, [iv], 34, 780-796).-1n con- 
tinuation of an  investigation of the optical constants of the metals, 
the author has determined the refractive and absorption indices 
of chromium and manganese by Voigt’s method. Curves are drawu 
which show the variation of the optical constants with the 
wave-length of the incident light. H. M. D. 

Dispersion in Vapours of the Alkali Metals. PENRY V. 
REVAN (Proc. Roy. Soc., 1911, 85, A ,  58-76. Compare Abstr., 1910, 
ii, 9 14).-Disporsion measurements have been made with sodium and 
rubidium vapours, and the dispersion curves have been drawn for 
several absorption lines. If attention be confined to the effects 
of dispersion near any single pair of lines, the constant of the 
dispersion formula appropriate to this line increases with the 
temperature of the vapour used. -4 relation cannot be found between 
the constants of different metals, as there is no evidence as to what 
temperatures should be chosen as corresponding temperatures. 

C. H. D. 

The Glow Discharge and the Emission of the Alkali- 
Meta l  Vapours. GEORG GEHLHOFF (Ber. Deut. physikcd. Ges., 1 9 1 1, 
13, 183-192. Compare Gehlhoff arid Rottgardt, hbstr.,  1910, 
ii, 679).-Observations have been made relating to the nature of the 
glow discharge and of the emission spectra exhibited by tubes 
containing caesium vapour admixed with helium. The helium lines 
disappear from the spectrum of the positive glow at  very small 
pressures of the cesium vapour. On the other hand, these lines are 
still evident in the spectrum of the negative glow when the pressure 
of the cEsium vapoiir has attained relatively high values. 

Experiments at different temperatures in which the partial pressure 
of the helium are kept constant have shown that the czsium lines of 
the principal and sub-series are exhibited by the positive glow. The 
negative glow spectrum shows the sub-series lines, and the lines of the 
spark spectrum brightly and the principal series lines feebly. When 
a spark gdp is introduced into the circuit, the principal and sub-series 
lines disappear from the spectrum of the positive glow. 

These and other observations support the author’s view tha t  the 
VOL. C. ii. 24 
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ii. 350 ABSTHACTS OF CHEMICAL PAPERS. 

principal series lines are excited by slowly moving, the sub-series 
lines by more rapidly moving, electrons, and the lines of the spark 
spectrum by electrons of still greater velocity. H. M. D. 

The Absorption Spectra of L i t h i u m  and C a s i u m .  PENRY 
V. BEVAN (Proc. Bog. Soc., 1911, 85, A,  54-58. Compare Abstr., 
1910, ii, 370).-The absorption spectrum of lithium vapour has been 
examined at a red heat in a steel tube. The lines of the principal series 
are tabulated and there is, in addition, a fluted region between X 4500 
and X 5500, corresponding fairly closely in  position with the  sodium 
fluted region. The wave-lengths of the lines are in good agreement 
with the values calculated by Hicks’ formula (Phil. Trans., 1910, 
210, 58). Some cmium lines have also been re-determined, the vapour 
being obtained by the action of sodium and potassium on caesium 
chloride, so tha t  the absorption is somewhat masked. The differences 
from the values calculated from Hicks’ formula all have the same sign. 

C. H. D. 

The Effect of Pressure on Arc Spectra. 111. Silver : X 4000 
to X 4600. TiT. GEOFFREY DUFFIELD (Phil. Truns., 1911, 
A ,  211, 33--73).-Photographs of the arc spectra of silver and gold 
have been taken in air a t  pressures varying from 1 to 200 atmospheres. 
For silver, data are recorded for the region X = 4000 to A =  4600, and 
in the case of gold from X = 3550 to X = 5100. The observations indi- 
cate tha t  with increase of pressure, the lines broaden, and are dis- 
placed towards the red end of the spectrum. At higher pressures the 
line spectrum disappears, and is replaced by a banded spectrum, which 
then passes into a continuous spectrum. Details are recorded which 
show the broadening, displacement, and reversal effects, and the  rela- 
tive intensities of the line and banded spectra a t  different pressures. 
I n  the case of gold, none of the lines were found to undergo reversal. 
I n  the experiments with the arc spectrum of gold, it has been found tha t  
the electrodes undergo a physical change which causes the  melting 
point to rise. This may be due to a direct influence of pressure on the 
metal, or to the passage of the arc current through the electrodes, or 
it may be an  annealing effect. 

IV. Gold. 

H. M. D. 

An Extremely L o n g -  W a v e d  Radiation of M e r c u r y  Vapour. 
HEINRICH RUBENS and 0. YON BAEYER (Sitxungsbei.. K.  Akad. Wiss. 
Berlin, 1911, 339-345).-It has been found that a mercury arc lamp 
emits a small proportion of very long-waved rays, the mean length of 
which is about 3QOp (0.3 mm.). These can be isolated by making use 
of the  arrangement of quartz lenses which has been described in  a 
previous paper. To obtain the rays in appreciable quantity, the 
energy consumption in  the arc should be fairly high, and the authors 
employed a current of 4 amperes a t  100 volts, the length of the arc 
being 8 cm. The long-waved radiation consists of two parts, tha t  of 
greater mean wave-length being due to the mercury arc, the portion 
of shorter wave-length t o  the heated quartz walls. The former can be 
separated by allowing the rays to pass through a 2 mm. plate of fused 
quartz, or, better, through a disk of black cardboard. 
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The absorption of the filtered and unfiltered rays, as well as the 
long-waved rays emitted by a Welsbach burner, has been measured for 
a large number of different substances. 

The isolation of these long-waved mercury rays corresponds with 
an  extension of the previously known ultra-red spectrum by one and 
a- half octaves. H. M. D. 

The Long-waved Portion of the Spark and Arc Spectra of 
Copper.  MATTHIAS ARETZ(Z&CJL. wiss. Photocltem., 191 1,9,256-259). 
-Measurements have been made of the wave-lengths and intensities 
of the lines in the spark spectrum of copper between X=470 and 
A =  578 ,up, and in the arc spectrum between X 500 and X 700 ,up. The 
photographic records show seventy-one lines, which have not been 
indicated by previous observers. 

In 
passing from the arc to the spark spectrum, the maximum of the 
curve showing the distribution of the spectral energy is shifted towards 
the region of smaller wave-lengths. Both spectra exhibit a consider- 
able number of blurred and ill-defined lines. 

There is a marked difference in the structure of two spectra. 

H. M. D. 

The Ultra-violet  Absorp t ion  S p e c t r u m  of Aqueous So lu t ions  
of N e o d y m i u m  Chloride. GREGORY P. BAXTER and TRUMAN S. 
WOODWARD (J. Amer. Chem. Soc., 1911, 33, 270-272).-The ultra- 
violet absorption bands furnished by an  aqueous solution of neodymium 
chloride have been examined. The neodymium chloride was a highly- 
purified sample, the only impurity being a trace of the corresponding 
praseodymium salt. 

The wave-lengths of the middle of the various bands are recorded, 
and the data compared with those of previous observers. 

H. M. D. 

Ultra-violet and Ultra-red Phosphorescence, W. E. PAULI 
(Ann, Phpsik, 1911, [iv], 34,739-779. Compare Abstr., 1909, ii, 777). 
-The phosphorescent bands emitted by calcium, strontium, barium, 
and zinc sulphides when admixed with small quantities of various 
metallic ‘‘ impurities ” have been examined. The methods of prepara- 
tion of the phosphors, which have been found to give the best 
phosphorescent effects, are described in detail. In many cases, the 
temperature and time of heating are of great imp&tance. Strontium 
phosphors give, in general, the best results when heated for consider- 
able periods at a very high temperature. On the other hand, barium 
phosphors become less active if subjected to high temperatures in the 
course of preparation. 

When the phosphorescent alkaline earth sulphides are excited by 
meant? of Rontgen or cathode rays, the same bands are exhibited as 
when excited by sparks between zinc electrodes. In some cases, the 
excitation by means of cathode rays is accompanied by a special 
momentary phosphorescence effect, which extends a long way into 
the ultra-violet region. 

A calcium silver potassium phosphor has been found which emits 
only ultra-violet light, the phosphorescent band having a maximum 

24-2 
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at about 350 pp. On the  other hand, a calcium nickel phosphor 
containing small quantities of calcium fluoride and potassium fluoride 
has been prepared which emits ultra-red rays, the band having a 
maximum a t  about 790 pp. 

The influence of temperature between - 1 S O O  and 300° has been 
examined, and the experimental data are discussed from the point 
of view of the theory put forward by Lenard. H. M. D. 

Piezo-optical Behaviour of Ammonium Chloride. ST. KREUTZ 
(Bull. Acad. Xoc. Cracow, 191 1,  118--123).--The author has investi- 
gated the changes in the optical properties of crystals of ammonium 
chloride which are brought about by the application of presslire 
at right angles to the different faces. These show tha t  arnuouium 
chloride behaves similarly to fluor-spar but t h a t  ammonium, sodium, 
and potassium chlorides belong to  three of the four possible different 
types. From a comparison of the effects produced by pressure on the 
one hand, and by the inclusion of foreign subhtances on the other, the 
conclusion is drawn tha t  the double refraction effects which are 
observed when small quantities of foreign substances are present 
in  cubic crystals, are due to  stresses set up  by disturbance of the 
crystalline structure. H. 1%. D. 

Natural and M a g n e t i c  Rotatory Polarisa tion. E U G ~ N E  
DARMOIS (AWL China. Phys., 1911, [viii], 22, 247-281, 495-589. 
Compare Abstr., 19OS, ii, 747 ; 1910, i, 5 2  ; i, 39S).-The object of 
the investigation was to ascertain whether Wiedemann’s law (Ann. 
Phys. Chem., 1851, 82, 215) is of general application. The law states 
that  the natural rotatory dispersion for an  optically active substance is 
proportional to its magnetic rotatory dispersion, but according to the 
present author the fact tha t  this is approximately true for quartz, 
as Wiedemann found, is merely fortuitous, other su bstarices examined 
showing marked departures from the law. The experiments were 
carried out on a- and P-pioene, pinene hydrochloride and hydro- 
bromide, camphene, limonene, d- and I-camphor, borneol, and iso- 
borneol, none of wbich were found to obey the law. All the 
compounds showed considerable absorption in the ul tra-violet, and 
i n  the  case of P-pinene and camphor, abnormal natural dispersion, 
whilst the magnetii: dispersion remained normal; in this region of the 
spectrum, also, Wiedemann’s lam appears to have no significance 
whatever, 

The purity of the substances under observation was established by 
taking advantage of the principle that for a mixtura of two optical 
antipodes the rotation is different from that of either constituent, 
whilst the dispersion remains the same. The application of this to 
the case of turpentine oils has already been described in part. The 
French, German, and American oils each contain only two hydro- 
carbons, @-pinene, identical with Wallach’s nopinene, and an  a-pinene 
having a different rotatory power in each oil. d-a-Pinene was obtained 
by the  fractionation of Aleppo oil (Vdzes, Abatr., 1909, i, 818) ; it has 
[a]L5 +48*4O, P 5  0.8625, nz 1.468. Pure  P-pinene prepared by 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
11

. D
ow

nl
oa

de
d 

on
 2

6/
10

/2
01

4 
11

:2
6:

46
. 

View Article Online

http://dx.doi.org/10.1039/ca9110005349


GENERAT, AND PHYSICAL CHEMISTRY. ii. 353 

repeated fractionation of the French oil has b. p. 164O, [a], -22*l0 ,  
D15 0.875, n: 1.478. 

Application of the method to synthetic borneol (from pinene hydro- 
bromide) shows that the low rotatory power is due to admixture with 
I-isoborneol. w. 0. w. 

Differentiation by Chemical Development of Latent 
Images Obtained by means of Silver Chloride and Bromide 
Emulsions. AUGUSTE LUMIII~RE, Lours L U M I ~ R E ,  and ALPHONSE 
SEYEWETZ (Conzpt. rend., 191 1, 152, 766-768. Compare Abstr., 
1910, ii, 916).-A solution containing 1% of sodium quinone- 
suIphonate and 5% of anhydrous sodium sulphite has the property 
of rapidly developing the latent image in silver bromide emulsions, 
but is without action on the silver chloride images. This differential 
action does not occur unless the sulphite is present. Solutions oE 
pyrogallol, quinol, or catechol Containing sodium sulphite or sodium 
hydrogen sulphite act somewhat in the same way, but the difference 
in their reducing power towards the two halides is less distinct. 

w. 0. w. 
Condensa t ion  Nucle i  Produced by the Action of Light on 

Iod ine  Vapour. GWILYM OWEN and HAROLD PEALINU (Phil. Mug.,  
191 1, [vi], 21, 465-479).-It has been shown previously (Abstr., 
1907, ii, ,843; 1908, ii, 565) tha t  the gas obtained by the volatilisa- 
tion of solid carbon dioxide contains large numbersof nuclei which act 
as centres for the condensation of super-saturated water vapour. 
Similar experiments with camphor, naphthalene, benzoic acid, and 
iodine show that such nuclei are not formed in the case of these 
substances. If, however, moist air (or oxygen) containing iodine 
vapour is acted on by light, condensation nuclei are produced in large 
numbers. These nuclei are very unstable, and disappear in a few 
seconds in the dark. The nuclei are not electrically charged, and are 
not produced when the expansion apparatus contains hydrogen, carbon 
dioxide, or coal gas in place of air (or oxygen). Further, they are not 
formed if the water in the apparatus is replaced by ethyl alcohol. 

Experiments, in which the moist mixture of air and iodine vapour 
was illuminated for different short intervals of time, indicate that the 
nuclei increase in size under the influence of the light, and attain a 
maximum size in less than one second. Wi th  different sources of 
light (arc lamp, fish-tail burner, Nernst light screened by red glass, 
and diffused daylight) the same results were obtained. 

After the iodine has been allowed to remain in the apparatus for 
some days, the production of nuclei no longer takes place ; the pheno- 
menon is again observed, however, if the glass walls of the apparatus 
are washed with water. 

If air containing iodine vapour is introduced into the expansion 
apparatus through a plug of glass wool, the number of nuclei produced 
is much greater than when iodine is in direct contact with the cloud- 
chamber. This action becomes less marked as the amount of air- 
iodine vapour mixture thus introduced increases. These observa- 
tions indicate that the surface of the glass modifies the process ot' 
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formation of the condensation nuclei, but a satisfactory explanation 
has not yet been obtained. H. M. D. 

Measurement of the R a n g e  of t h e  a -Par t ic les  of Uranium 
by the Scin t i l l a t ion  Method.  A. FOCH (Le Radium, 1911, 8, 
101--104).-A spherical glass flask of 97 mm. diameter, was covered 
internally with a thin layer of uranium acetate by evaporating in  
it an  ethereal solution of the salt. At the centre a screen of zinc 
sulphide was placed, which was viewed by a lens outside the flask, 
and the pressure of the air  was varied. From the curve connecting 
the number of scintillations observed per minute and the pressure of 
air, it was deduced tha t  the range of the a-particles of uranium is 
2.68 cm. of air  at 760 mm. pressure. The curve was not a linear 
function of pressure, but showed a t  the middle of the range a sharp 
change of direction, as if the radiation consisted of two groups of 
a-particles, the second group having less than half the range given. 
Photographs taken by inclining a photographic plate backing a zinc 
sulphide screen to a surface of uranium oxide’ also show a decided 
variation of density a t  about half the range of the a-particles. 

F. s. 
The Ion i sa t ion  of Different Gases by the a-Particles from 

Polonium and the Relative Amounts of Energy Required to 
Produce an Ion. T. SMITH TAYLOR (Phil. Mag., 1911, [vi], 21, 
571-579; Amer. J. Sci., 1911, [iv], 31, 249-256).-The Bragg 
ionisation curves for the a-rays of polonium have been taken in various 
gasei and compared with the formula given by Geiger : I= C/(Y - x ) ~ ’ ~ ,  
where x is the distance of the source of rays, T a constant represent- 
ing the average range of thea-rays, and c a constant. On the assump- 
tion tha t  the ionisation produced at any point is proportional to the 
consumption of kinetic energy of the a-particle, c depends on the 
relative energy ’required t o  produce an  ion in the different gases. 
The theoretical and experimental curves are in good agreement. The 
relative energy required to produce a n  ion varies from 1.01 for 
hydrogen to 0.73 for carbon disulphide (air = 1.00), the heavier and 
more complex gases and vapours being more readily ionised than the 
lighter ones. The assumption that the ionisation produced by a n  
a-particle is proportional to the energy consumed is fully confirmed. 

F. S. 

The Radiations of the  Alkali Metals. J ~ L E  HENRIOT (Compt. 
rend., 1911, 152, 851--853).-To test the view tha t  czsium may be 
emitting P-radiations of too low velocity to ionise gases, the charge 
transported by the salts of potassium, rubidium, and casium in a 
vacuum was investigated. For rubidium and potassium salts the 
existence of a negative current in a vacuum, due to the expulsion of 
P-radiations, was readily established, the current being for rubidium 
about five times as  great as for potassium. Bu t  with czesium salts no 
certain current could be observed. This phenomenon is to be dis- 
tinguished from the  photo-electric effects observed with the alkali 
metals themselves, even in the dark (J. J. Thomson). Some experiments 
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on this effect showed that the current became the more and more 
feeble as greater precautions are taken, and is not then within the 
range of detection by the electrometer. The only way to follow it 
beyond this range is by a n  electroscope, biit this involves some 
illumination of the leaf during readings. The experiments support 
the views of Dunoyer tha t  the effects are to be ascribed to disturbing 
influences. F. S. 

Secondary 7-Rays Produced by /&Rays. J. A. GRAY (Proc. 
Roy. SOC., 1911, A ,  85, 131--139).-Previous attempts to detect the 
generation ol y-rays at the point of impact of the ,&rays on metals, 
using the rays of radium, have been unsuccessful, but with the P-rays 
of radium-E a clear effect of this kind has been put into evidence, 
the y-radiation normally accompanying the p-radiation of radium-23 
being very feeble. The radium-E preparation consisted of lead 
sulphate which had been separated from an  old radium solution to 
which lead had been added in order to remove the radium-D. It was 
free from radium. The @-rays were arranged to fall on a radiator, so 
arranged that any y-rays generated in the radiator would affect a y-ray 
electroscope. A clear effect due to the radiator was observed, which 
could be prevented by cutting off the P-rays by a few sheets of paper. 
The production of y-rays increased with the atomic weight of the 
radiator from graphite to lead, and was roughly proportional to  it. I n  
other experiments the P-rays were deflected by a magnet on to the 
radiator, and the production of both incident and emergent y-rays 
from the radiator subjected to  P-rays mas observed. In the experi- 
ments with a layer of active material between 0.3 and 0.4 mm. thick, 
consisting chiefly of lead sulphate, the secondary y-rays were equal to 
about one-fourth of the y-rays from the active material itself. 
Absorption measurement showed a much higher absorption of the 
secondary y-rays in materials of high atomic weight than in those of 
low atomic weight, the new radiation resembling X-rays in this 
respect. The y-radiation of radium-23 may be entirely of secondary 
origin. F. S. 

J. H. 
CLO (Le Badiunz, 1911, 8, 108--112).-An iron vessel heated by an  
electric current and containing air or hydrogen, the pressure of which 
was measured and used to determine the temperature, was subjected 
to the y-rays of radium. The ionisation was measured by an  electro- 
meter by the constant deflection method. The ionisation was found 
to be independent of the temperature within 0.2% up to 600° in air 
and up to 430' in hydrogen. A variation in the mean kinetic energy 
of the molecule from 1 to 2 does not affect the stability of the atom 
sufficiently to alter its ionisation by one-tenth per cent. 

The Charges on Ions in Gases and Some Effects that 
Influence the Motion of Negative Ions. JOHN S, TOWNSEND 
(Proc. Roy. Xoc., 1911, A,  85, 25--29).-The principle of the experi- 
ments was t o  allow a stream of ions, produced by secondary Rontgen 
rays in gaaes, to pass through a circular aperture in a thin plate. 

Effect of Temperature on the Ionisation of a Gas. 

F. 6. 
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After traversing an electric field of known strength for a certain 
distance, the ions are received : (1) on a flat disk the size of the 
aperture, and (2) on a flat ring surrounding the disk, the ratio of the 
quantities of ions in (1) and (2) being found. If the ions follow the 
ordinary lams of diffusion, this ratio depends only on the product of the 
number of ions ( N ) ,  the charge on the ion (e), and the electric force 
( X ) ,  and is independent of the pressure of the gas. Investigations 
with hydrogen, oxygen, and carbon dioxide confirmed the results 
formerly obtained with air. The value of the product Ne for negative 
ions under a variety of circumstances is always the same as in electro- 
lysis of liquids, namely, 1.22 x lolo. This is also true for the positive 
ions when the secondary X-rays originate a t  a bright metallic surface, 
but high values are obtained when the surface is coated with vaselin, 
showing that some of the ions produced by the more penetrating rays 
carry double charges. 

I n  perfectly dry gases a t  low pressure the ratio, before referred to, 
is no longer independent of pressure, but the determinations of Ne may 
be made with higher pressures and low electric force. The negative 
ions assume the corpuscular state in dry gases at low pressure. The 
mass of the ion can be calculated from its diffusion coefficient. I n  
ordinary circumstances the mass of the negative ion in air is eleven 
times the mass of the molecule of carbon dioxide. When X is 0.9 
volt per cm., and the pressure is 10 mm., the mass of the negative ion in 
perfectly dried air is only one forty-third of the mass of the molecule 
of carbon dioxide. F. S. 

The Mobility of Ions Produced in Air by Sulphate of 
Quinine in Process of Hydration. MAURICE DE BROGLIE and 
L. BRIZARD (Compt. send., 1911, 152, 855--856).-Owing to the 
rapid recombination of the ions produced by quinine sulphate in pro- 
cess of hydration, the ions are localised in a very thin layer a t  the 
surface of the salt. On applying an  electric field, the ions of the 
corresponding sign are readily extracted, but L current of air is then 
not able to carry them away. The separation has been effected 
by placing the active salt a t  the surface of the small central electrode 
of a very large cylindrical condenser, where the electric field is intense 
and extracts the ions from the layer in which they are produced. At, 
the sides of the condenser the field is feeble, and a transverse current 
of air partly removes the ions. Concordant results with many 
specimens of quinine sulphate have shown that the mean velocity 
for the two ions is 1 cm. per second in a field of 1 volt per cm. 

F. S, 
Mobility of the Positive Ions Produced in the Oxidation of 

Copper. ADOLFO CAMPETTI (Atti 12. Accad. Sci. Z’ovino, 1911, 46, 
242--254).-The mobility of the positive ions produced during the 
oxidation of copper in dry air at 500° is found to be about 0.0016 cm. 
per second, and this indicates that  they are large ions, comparable with 
those produced in the slow oxidation of phosphorus. It is thus 
established that ions of considerable mass may be produced and 
continue to exist even at comparatively high temperatures. 

R. V. S.  
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Chemical A c t i o n s  and Ionisation by Splashing. L ~ O N  
BLOCH (Ann. Chim. Phys., 1911, [viii], 22, 370-417, 441-495. 
Compare Abstr., 1903, ii, 206 ; 1904, ii, 117; 1905, ii, 72;  1908, 
ii, 1032; 1909, ii, 395, 781; 1910, ii, 32, 381, 480; this vol., 
ii, 176).-A r6sumb of work previously published, with further 
experimental details and diagrams of the apparatus employed. 
The phosphorescence of DelBpine’s sulphur compounds (Abstr., 19 10, 
i, 295, 545) is due to oxidation unaccompanied by ionisation. 

Homogeneous Rontgen Radiation f r o m  Vapours. J. CROSBY 
CHAPMAN (Phil. Mag.,  1911, [vi], 21, 446-454).-The value of Alp, 
the absorption coefficient divided by the density, in aluminium of the 
homogeneous secondary X-radiation from bromine, has been determined 
€or vapour oE ethyl bromide, solid sodium bromide, and bromine hydrate, 
and found to be 16.3, independent of the nature of the compound. 
The radiation is absorbed exponentially, and the value lies on the 
smooth curve connecting atomic weights with the values of Alp. The 
same experiments, with vapour of ethyl iodide and solid iodine, gave the 
value 2.3 for Alp. The amount of secondary radiation from ethyl 
bromide when hydrogen and carbon dioxide respectively were used to 
convey the vapour was nearly the same. This disproves the theory that 
the secondary X-radiations result from the bombardment of the atoms 
by ejected corpusc!es ; for carbon dioxide would absorb the corpuscles 
far more than hydrogen, so that in the latter gas more secondary 
X-radiation should be generated. 

Ca thode  Luminescence in Minerals. ALFREDO POCHINETTO 
(Nuovo Cim., 1911, [vi], i, 21-64. Compare Abstr., 1910, ii, 89).- 
The behaviour of artificial minerals under the cathode rays is very 
closely analogous to that of the natural minerals ; the differences are 
not greater than those observed between natural minerals from 
different sources. The most notable difference observed is that, only 
the synthetic specimens of sapphire show dichroism. 

W ell-crystallised specimens of calcite from diff ererit sources give the 
same cathode luminescence with the same characteristics, whilst 
aragonite gives a different luminescence. The luminescence of calcite 
has been ascribed to the presence of traces of manganese, and the 
question is discussed why aragonite, which also contains manganese, 
gives a different result. 

It has been stated by previous observers that  the nature of the 
spectrum of the cathode luminescence is independent of the velocity of 
the exciting rays, but this is not generally true. It applies t o  
natural and synthetic willemite, but not to spodumene or distene. 

Twin crystals show in general a luminescence much less polarised 
than do simple crystals of the same substance. 

The phenomena of dichroism in cathode luminescence are due to 
the diff erent degree of polarisation of the radiations constituting the 
spectrum of the light emitted, and are undoubtedly due to the presence 
of impurities in the minerals. The phenomena of double luminescence, 
previously met with only in diopside, have now been observed under 
suitable conditions in spodumene, kunzite, and distene. 

w. 0. w. 

F. S. 
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The duration of the residual luminescence is the smaller the 
shorter the excitation, and, in general, the extinction of the luminous 
vibrations is most rapid for radiations corresponding with short 
waves. G. S. 

The Heat Generated by Radioactive Substances. WILLIAM 
DUANE (Amer. J. Xci., 1911, 31, 257-268. Compare Abstr., 1909, 
i i ,  534, 637;  1910, ii, 816)-This paper consists for the most part 
of a connected account of researches already published, but contains 
details of the present method of employing the differential vapour 
calorimeter designed by the author. The radioactive substance is 
placed inside of a tube, half of which is iron and the other half nickel, 
the surfaces between the metals being parallel to the axis of the 
tube. A current is passed through th i s  tube to  cool the junction 
and compensate for the heat developed by the radioactive substance 
inside the  tube, so tha t  the calorimeter is used as a null instrument, 
and effects varying from 0.001 to 2 gram-calories per hour can be 
measured without any alteration of the arrangement. The heat 
generated by a polonium preparation mas found to decrease with 
time at a rate nearly the same as its known rate of change, and 
was equal to n quantity of radium producing the same ionisation as 
the polonium. F. S. 

The Heat Liberated During the Absorption of Electrons 
by Different Metals. OWEN W. RICHARDSON and H. L. COOKE 
(Phil. Mag., 191 1, [vi], 21, 404-410).-The conclusion, before arrived 
at for platinum, tha t  when slow moving electrons are received by the 
metal, part  of the heat developed was independent of the kinetic 
energy of the electrons, has been confirmed by experiments with gold, 
nickel, copper. silver, palladium, aluminium, phcsphor- bronze, and 
iron. This heat, which is considered to  be the thermal equivalent of 
the difference of potential energy of the electrons inside and outside 
the metal, corresponds with from 4.5 to 7.5 volts. Four of the mean 
values found agree with a mean value 7.11 volts, and the other five 
with a mean value 5.35, the value being influenced by the nature and 
state of the therrnionic emitter, rather than by the nature of the  
receiving metal. The gas pressure exerts no influence provided it is 
low. The thermionic emission from an  osmium filament becomes 
unstable at a certain temperature. Two ranges of stability, in which 
the normal laws are followed, exist, the one a t  low and the other 
at high temperature. F. S. 

Phenomena which Accompany the Transport of the Active 
Deposit. 33, M. WELLISCH (Ber. Deut. physikal. Ges., 1911, 23, 
159--171).-An attempt is made to explain the results of different 
observers who have investigated the behaviour of the particles of the 
active deposits of radium and thorium in an  electrical field and in 
different gaseous media. It is assumed tha t  atomic residues are 
uncharged, except when associated with a gaseous ion. During the 
period of this association, the atomic residues will move under the 
influence of an  electric field, and the fact tha t  the active deposit 
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collects almost entirely on the  cathode, indicates tha t  t h e  atomic 
residues have a very great affinity for a positive charge. I n  its 
motion through the  electric field, a particular ion will be successively 
associated with different atomic residues, but  under given conditions 
its nssociatim period will be represented by a definite fraction of i t s  
total period OF existence. 

This theory accords with the  fact t h a t  the variation of the  quant i ty  
of the  active deposit, which collects on the  cathode, with the  s t rength 
of the  electric field is very closely similar t o  the  variation of the  
current  with the field strength. An explanation of the  observations 
of Rutherford and others relative t o  the dependence of the quant i ty  
of the  active deposit collected a t  the  cathode on the pressure of the  
surrounding gasaous medium, is also afforded in  terms of the  author's 
theory. H. M. D. 

Separation of Ionium and Actinium from Certain R e s i d u e s ,  
and on the Production of Helium by Ioniuni. BERTRAM R. 
BOLTWOOD (Proc. ZZoy. Soc.. 1911, A ,  85, 77-51 ; Le Radium,, 1911,8 ,  
104--106).-A description is given of the  technical t reatment  of 
certain " actinium residues " derived from the  radiferous residues 
of Jonchimsthal pitchblende. The soliition in  hydrochloric acid, a f te r  
treatment with hydrogen sulphide, WAS precipitated with ammonia. 
The hydroxides obtained were dissolved and precipitated with oxalic 
acid in  neutral solution. The precipitate, af ter  ignition and solution 
in  hydrochloric acid, was precipitated with hydrogen peroxide. 

The product weighed 160 grams, the  initial weight of material 
being 21.2 kilos. It contained 20% of the total initial activity, and 
consisted of rare  ear ths  and calcium. The thorium contained i n  it,  
separated by the  iisual processes, weighed as oxide 1.5 grams. It 
contained the  ionium, and had a n  activity 3000 times t h a t  of 
uranium oxide, From a measurement of the  iiumber of a-particles 
emitted per second, the  amount of ionium was deduced t o  be t h a t  i n  
equilibrium with 5.3 mg. of radium. 

Very  little actinium was separated with the  hydrogen peroxide 
precipitate. Some was found i n  the  mot,her liquor from t h e  first 
ammonia precipitation. The ammonium salts were separated by 
crystallisation and boiling with hydrochloric and nitric acids. From 
the  resulting solution ammonia precipitated about  10 grams of 
material, containing an amount of actinium estimated to  be in  
equilibrium with 30 rug. of radium. I t s  activity increased rapidly 
for four  months, when i t  was 20,000 times t h a t  of uranium oxide, 
and actinium emanation was freely generated. 

The thorium oxide preparation, containing ionium, sealed u p  for 
125 days i n  a J e n a  glass tube generated 0.031 cu. mm. of helium. 
The theoretical amount, calculated from the  ra te  of emission of 
a-particles, is 0.0595, and the  difference may be due t o  the  retention 
of the  helium by the  solid, even after ignition in a J e n a  glass tube. 

F. 5. 

Present-day Problems Concerning Radium. WLADIMIR I. 
VEnNADsKY (Bull. Acad. Sci. St. Pbtersbourg, 19 11, 61--72).-1n th i s  
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lecture, the author traces the discovery of the radioactive elements 
and the formulation of the theory of radioactivity, and discusses the 
relation of radiation to the energetic theory of matter. T. H. P. 

The Radium Content of Some Uranium Earths. WrLHELM 
MARCKWALD and ALEXANDER S. RUSSELL ( B e y . ,  1911, 44, 771-755). 
-The method of estimating the radium was to dissolve the minerals 
in concentrated sulphuric acid, with addition of a crystal of potassium 
nitrate as oxidising agent, if necessary, t o  liberate the emanation, which 
was measured ; barium sulphate and radium sulphate being easily 
soluble in sulphuric acid, the emanation is completely expelled. The 
ratio of radium to uranium, taken for Joachimsthal pitchblende as 
100, was 98.1 for thorianite (Java) and 101.5 for African pitchblende, 
the difference being within the experimental error. For autunites 
(Autun, France, and Guarda, Portugal), the ratio varied from 20.7 to 
€8.0. I n  lieu of the view advanced by Soddy, tha t  these minerals are 
of very recent formation, an  alternative explanation is favoured. The 
mineral being of loose formation, as compared with the dense oxides 
of uranium, the helium may escape, and the lead and radium may be 
removed by the action of percolating water. Ionium was separated 
from the minerals by addition of cerium and precipitation with hydro- 
fluoric acid, and estimated by means of its a-radiation. For pitch- 
blendes the ratio between ionium and radium was constant, but for 
autunites it was less, and varied from 76 to 93% of the former ratio. 
This is in favour of the percolation hypothesis, as if the minerals were 
of recent formation they should be nearly free from ionium. For two 
specimens of carnotite the ionium ratio was 92 and 72% of that  in 
pitchblende. For rutherfordin (U03,C0,), the alteration product of 
African pitchblende, the radium ratio was 85% of the equilibrium 
ratio for the surface layers, the full amount being present in the 
interior of the crystal. F. S. 

The Radioactivity of the Thermal Waters of the Yellowstone 
National Park. RICHARD B. MOORE and HERMAN SCHLUNDT (7 th  
Intern. Congr. AppE. Chern., 1909, Sect. X., 189--190).-The activity of 
the thermal waters of Yellowstone Park  is of the same order as that  
of European springs, and shows considerable variations. The radio- 
activity is almost entirely due to dissolved gases. Most of the waters 
examined contain only radium emanation, but sixteen out of eighty-two 
sources yield also thorium emanation. The deposits of travertine at 
Mammoth H o t  Springs contain about 8 x 10-12 gram of radium per 
gram, or two and a-half times that of the  rock from which they a re  
derived, and five times that of the general igneous rock of the Park.  
Less uranium is contained in these deposits than the radium content 
requires. C. H. D. 

The Radioactivity "of the Spring Sediments of Teplitz- 
Schonauer. JOHANN S T ~ R B A  (Jnhrb. Radioaktiv. Elektronik., 19 11, 
8, 23--34).-The sediments of the various thermal springs of Teplitz- 
Schcinauer, and the sediments from the drinking-water reservoirs, are 
all radioactive in the inverse proportion to  the activity of the waters 
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themselves. From the nature of the emanation, the activity is due to 
radium in some cases, thorium or radiothorium in others, and in some 
cases to a mixture of both. 

A chemical examination revealed the presence of the same elements, 
but uranium could not be detected. F. S. 

Conduction of Electricity in Saturated Alkali M e t a l  
Vapour. CHRISTIAN FUCHTBAUER (Physikal. Zeitach., 191 1, 12, 
225-228. Compare Abstr., 1909, ii, 537).-By means of an  improved 
form of apparatus, the author has investigated the electric con- 
ductivity of saturated czsium vapour a t  temperatures between 155' 
and 205' in presence of helium. This gas was introduced with the 
object of increasing the resistance friction of the ions. For the above 
v;iriations of temperature the condcctivity iricreases about fifteen 
times. For small potential differences the current which passes 
through the vapour is approximately tha t  required by Ohm's law, but 
for greater potentials the current increases much more rapidly than 
the applied voltage. The conduction exhibits a pronounced uni- 
polarity, which is reversed when t he applied potentia1 difference 
exceeds a certain value. 

I n  explanation of the observations, i t  is supposed tha t  the ions are 
produced in  the neighbourhood of the electrodes. Whether, in addition, 
the mass of the vapour is ionised to a small extent, has not yet been 
determined. H. M. D. 

Electrical and Mechanical Properties of Alloys of the  Noble 
Metals. 11. WLLHELM GEIBEL (Xeitsch. anorg. Chem., 19 11, 70, 
240-254. Cornpare this vol. ii, lo).-The alloys of palladium and 
silver behave as a continuous series of solid solutions, with a minimum 
conductivity and therruo-electric power and a maximum tensile 
strength at 40 atomic % of silver. The temperature-coeflicient 
of the  conductivity of this alloy is exceedingly low. Alloys of 
platinum with palladium behave similarly, but the thermo-electric 
power is throughout positive against palladium, and with the exception 
of those containing more than 90 atomic % Pd,  also against 
platinum. The alloys of platinum and iridium have only been 
investigated up to 35 atomic % Ir, alloys richer in  iridium being 
too brittle to  be drawn into wire. The form of the curves obtained 
indicates tha t  the alloys consist of solid solutions. The thermo-electric 
power, which is positive against platinum, reaches a constant maximum 
value a t  20 atomic % Ir. Annealing these alloys increases the strength 
of the alloys richer in iridium, a temperature of 750" giving the 
maximum elfect, whilst at higher temperatures the strength diminishes. 
The ductility is increased by annealing. 

Alloys of platinum and gold can only be satisfactorily drawn into 
wire when the platinum does not exceed 20%. Solid solutions are 
present. The thermo-electric power is negative towards platinum, and 
becomes greater on repeated heating, a constant value not beiog 
attained even after heating for two hours a t  900°. 

Platinum-silver alloys can only be drawn into wire when the  
proportion of platinum is low. The  strength increases with the 
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temperature of annealing up to 400°, and then rapidly falls. The 
thermo-electric power varies with repeated heating, but the differences 
are smaller than in platinum-gold alloys. C. H. D. 

Conductivity and Dissociation of Sodium Hyposulphite 
and Hyposulphurous Acid in Comparison with Analogous 
Sulphur-Oxygen Compounds. Dissociation of Ternary Electro- 
lytes. KARL JBLLINEK (Zeituch. phqsikccl. C'hem., 19 11,76, 257-354). 
-The electrical conductivity of aqueous soi utions of sodium hypo- 
sulphite, Na2S204, was measured a t  Oo, lS0, and 2 5 O ,  and the results 
compared with those for other oxygen-sulphur salts. All these salts 
dissociate in  stages. A full accour)t of the present knowledge of the 
dissociation of ternary electrolytes is given, and on this basis the 
degree of dissociation of the sodium salts of the acids in question in 
the two stages is calculated. The mobility of the  SiO," ion is 63 
at 25'. ' 

The conductivity curve of the very unstable hyposulphuroua acid 
was obtained by adding to a solution of sodium hyposulphite an 
equivalent of hydrochloric acid and subtracting from the observed 
conductivity tha t  due to the sodium chloride. The constant, kl, for 
first stage of the dissociatiou is at least '0.45 at 2 5 O  (the same as tha t  
for sulphuric acid) ; k,, the constant for the second stage of the disso- 
ciation, is 0.0035 a t  the same temperature. These results are compared 
with those for the other sulphur oxyacids, and in this connexion some 
fresh measurements and calculations have been made. The value of 
k, for sulphurous acid is about 0.017, and k ,  is 0.000005. The value of 
k, for thiosulphuric acid is 0.0104. The mobility of the HSO,' ion is 
58 at 2 5 O ,  as determined from conductivity measurements with solutions 
of sodium hydrogen sulphite. G. S. 

Dissociation of Electrolytes in Non-aqueous Solvents as 
Determined by the Conductivity and Boiling-point Methods. 
HENRY R. KREIDER and HARRY C. JONES (Amer. Chem. J., 1911, 45, 
282--324).-A brief review is given of the investigations of Jones 
and his co-workers on conductivity and viscosity in mixed solvents 
(Abstr., 1903, ii, 55, 634; 1905, ii, 8, 73; 1906, ii, 66, 737, 827;  
1907, ii, 438; 1908, ii, 259, 260; 1909, ii, 539, 717, 957). 

The conductivity a t  0" and 25" of potassium iodide, ammonium 
bromide, potassium thiocjanate, lithium nitrate, sodium iodide, copper 
chloride, calcium nitrate, and cobalt chloride has been determined in  

'methyl and ethyl alcohols at very high dilutions, and also in mixtures 
of these alcohols with water. I n  many cases, the values of pa were 
found, which generally occurred a t  concentrations between Y =  3200 
and Y=51,200. A constant ratio was found between the values of 
pK for lithium nitrate, sodium iodide, and ammonium bromide in 
methyl and ethyl alcohols, and the corresponding value for cobalt 
chloride was calculated. The results show tha t  there is one constant 
for binary electrolytes and another for ternary electrolytes, and that 
there is probably a definite relation between these two constants. 

Minima were found in most of the curves for mixed solvents. 
The dissociatiou values obtained by the conductivity method are 
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higher than those obtained by the b.-p. method in  both methyl and 
ethyl alcohols. This may be due to polymerisation of the non- 
dissociated molecules in  the solvent. The results obtained by the b.-p. 
method would thus be too low, since this method takea both the 
molecules and ions into account, whilst the conductivity method deals 
with the ions only. 

The Photo-electric Effects of Colloidal Alkali Metals. 
ROBERT POIIL and P. PRINGSHEIM (Ber. Deut. physikal. Ges., 191 1, 13, 
219-223. Compare Elster and Geitel, Abstr., 1910, ii, 379, 1031).- 
The relatively high photo-electric sensitiveness of the alkali metals in 
the colloidal condition is probably not due entirely to increased 
absorption of light, but is influenced by the relationship between the 
penetrating power of the electrons which are set free and the form of 
the boundary surface of the metal. If the diameter of a colloidal 
metal particle is less than the range of the electrons, the whole of 
these will escape from the surface. I n  the case of larger particles a 
certain proportion of the electrons will, however, be unable to reach 
the exterior. 

Observations of the photo-electric effect on potassium and sodium in 
the ordinary and colloidal conditions have been made, which show that 
the colloidal metals are relatively much more photosensitive for long- 
waved rays. The photo-electric currents obtained for the exciting 
rays X=254 and 546 gave a mean ratio of 27 and 1.9 for ordinary 
and colloidal potassium respectively, and a mean ratio of 173 and 18.5 
for ordinary and colloidal sodium. 

The Law of Babo and the Electron Theory of Metallic 
Mixed Crystals, AUGUST L. BERNOULLI (Ber. Deut. physikal. Ges., 
1911, 13, 213--218).-1t is shown that Schenck’s formula (compare 
Abstr., 1910, ii, 1030) for the thermo-electric difference of potential 
between a metal and a solid solution containing a second metal can be 
obtained quite readily by application of the equation connecting the 
relative lowering of the vapour pressure with the molar ratio of 
solute and solvent if i t  is assumed that the same relationship holds 
between the pressure of the electrons in the pure metal and its solid 
solutions. H. M. D. 

Measurements of the [Electric] Charge on Fog Particles. 
KARL PRZIBRAM (Physikal. Zeitsch., 191 1, 12, 260-261)--The 
relatively large number of fog particles which, according to previous 
measurements (ibid., 62), appear to carry electric charges which differ 

,from unity or from multiples of the unit charge, has been found 
to be largely due to the form of the apparatus used in the 
investigation. 

Wi th  an  improved form of condensor, new determinations have been 
made of the charges carried by particles of phosphorus and sulphur. 
The calculated mean charges, corrected by Cunningham’s method, are 
respectively 6.25 and 6-23 x 10-10. 

Rapid Measurement of the Concentration of the Hydrogen 
Ions in Liquids. WILHELM E. RINGER (Chem. IYeekbZad, 1911, 8, 
293-295. Compare Hasselbalch, this vol., ii, 182).-By experiplental 

E. G. 

H. M. 1). 

H. M. D. 
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determination of the concentration of the hydrogen ions in a slightly 
acid solution of sodium chloride, phosphoric acid, and sodium 
hydroxide, the author finds that Hasselbalch’s rapid method yields 
satisfactory results. A. J. W. 

Employment of an Elec t rode  of the Third Type to Measure the 
Potential of the Thallium Ion. JAMES F. SPENCER (Zeitsch. physikal 
Chem., 1911, 76, 360--366).-Luther (compare Abstr., 1899, ii, 5 )  has 
described so-called electrodes of the third type by means of which 
the concentration of ions of metals which decompose water can be 
measured. The author has made use of such an  electrode to measure 
the concentration of thallium ions. I n  this case it consists of 
mercury in contact with a solution of a thallium salt saturated with 
mercurous and thallium iodides. It is shown that the equation, applic- 
able to all electrodes of the third kind, is of the form : 

BT 
nP E = BP - - log& + i), 

where E is the observed E.M.P., E.P. the hypothetical potential for 
N/I-thallium ion, c .  the ion concentration of the solution t o  be 
measured, i the concentration of the commoii ion formed by the 
depolariser, and the other symbols have the usual significance. 
Measurements were made with solutions of thallium nitrate, carbonate 
chloride and sulphate. As a mean of the four series, which are 
in good agreement, the valuesec = + 0.5355 or eh = + 0.2585are obtained 
for the hypothetical N/1-thallium ion solution. 

The Potential of the Chlorine Electrode. GILBERT N. LEWIS 
and FBANK F. RUPERT (J. Amer. Chem. Xoc., 191 1, 33, 299-307)- 
Measurements have been made of the potential of the chlorine electrode 
at pressures ranging from 0.2 to 0.003 atmosphere, air being used 
as the inert diluting gas. A t  these low pressures the complications 
which result from hydrolysis of chlorine in the aqueous solution are 
eliminated. By arranging the chlorine electrode in series with a 
calomel electrode in which the potassium chloride solution was 
replaced by a solution of hydrochloric acid, errors resulting from 
changes in the potential difference at the liquid surfaceswere eliminated, 
and it was found that accurately reproducible values could be obtained. 
The separate values of the potential for chlorine a t  atmospheric 
pressure, calculated from the observations at the different partial 
pressures, agree very well with one another, the average deviation 
from the mean being less than 0.0002 volt. The E.M.F. for chlorine 
a t  atmospheric pressure in contact with a solution containing chlorine$ 
ions in normal concentration when placed in series with the normal 
calomel electrode is - 1.0795 volts, which differs appreciably from the 
values given by previous observers. 

11. 
PRANZ HALLA (Zeitsch. Elektrochem., 1911, 17, 179-182. Compare 
Abstr., 1908, ii, 755).-The E.M.F.’s of the galvanic elements, 
Ag 1 AgBr or AgI (saturated solution), PbBr, or PbI, (saturated 
solution) I Pb, are measured at different temperatures. Four elements 
of each kind were examined; the agreement between them was 

G .  S. 

H. M. D. 

Thermodynamic  Calcu la t ion  of E lec t romot ive  Forces. 
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exceedingly close in the case of the bromides, but with the iodides 
differences of 7 or 8 millivolts were observed, and the results are 
regarded as uncertain. The bromide element gave 0.3708 volt at Oo, 
0 3611 volt at 12O, 0.3566 volt at 19O, 0.3521 volt at 27", 0.3410 volt 
at 45", 0.3362 volt a t  53", 0.3320 volt a t  5 9 O ,  and 0,3237 volt at 7 1 O .  
The heat of the reaction calculated from the individual measurements 
lies between 12,519 and 12,583 cals., whilst Thomsen found 12,275 
cals. The iodide element was measured at seven temperatures; its 
R.M.F. decreases from 0.2338 volt at - 71" to 0.1965 volt a t  + 62". 
The calculation by Nernst's theorem cannot be carried out until the 
specific heats of the salts have been determined at different 
temperatures. T. E. 

The Inf luence  of E lec t ro ly t e s  on the M a x i m u m  Voltage of 
Elec t ro ly t ic  Valve Action. G~~NTHER SCHULZE (Ann. Physik, 191 1, 
[iv], 34, 657-710. Compare Abstr., 1909, ii, 371).-Measurements 
of the potential of electrolytic valve action show that, with a constant 
current, the potential line curves exhibit pronounced breaks. The 
first break in the curve corresponds with the commencement of spark 
discharge, and from this point onwards, the potential rises less rapidly 
than during the preceding interval, The second break corresponds 
with a new type of spark discharge, and when this sets in, the potential 
attains a maximum value. 

The influence of a large number of different electrolytes on the valve 
potential has been investigated in the case of tantalum. From these 
experiments it is found that the maximum voltage is dependent on 
the concentration of the free anions, Complex anions containing a 
metal atom exhibit a characteristic maximum potential, which is 
determined by the nature of the metallic constituent. I n  general, the 
maximum potential for such anions is much smaller than for the non- 
metallic anions. 

When the maximum valve potentials for such metallic anions are 
compared, the metals can be arranged in a series, the first member 
being palladium, with a very small (20 volts), and the last member, 
aluminium, with a very large, valve potential (660 volts). For non- 
metallic anions the maximum valve potentials vary from 440 to 500 
volt s. 

The valve action is independent of the cations in the solutions, but 
the metals, which lower the valve potential as components of anions, 
are also effective when present as components of undissociated 
molecules. 

Experiments were also made with anodes of aluminium, antimony, 
and bismuth. These show a true valve effect when they are not dis- 
solved by the electrolytic solution, and the maximum potentials are 
very nearly the same as in the case of tantalum. I n  dilute sulphuric 
acid, aluminium exhibits an  apparent valve potential of 20 volts, but 
in  fuming sulphuric acid the real valve effect is observed, and the 
maximum potential amounts to 425 volts. H. M. D. 

Electrolytic Potential of Hyposu lph i  te React ions .  KARL 
JELLINEK (Xeitsclt. Elektrochem., 19 1 1, 17, 157--176).--'1'he E'.M.E'.'s 

VOL. C. ii. 25 
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of combinations of a hycliBogeti electrode and a platinised platinum 
electrode immersed in well s tirred solutions containing sodium 
hyposulphite, sulphite, and hydrogen sulphite are first measured. 
The B.M.Ii.’s are hardly affected by polarisation, and are quite 
reproducible. The concentrations of the ions in the solutions are 
calculated by means of the author’s measurements of the con- 
ductivity (this vol., ii, 362), and it is shown that the E.M.B’.’s 
measured (after correction for the small potential differences 
between the solutions in the cell) are well represented by the equa- 
tion : r = - 0.245 + 0*02910g[S20,”][S0,“J2/[HSO~]~ a t  20° for the 
0.1 N-hydrogen electrode. This indicates that  the electromotive 
reaction is S204” + 2S0,” + 2H20  + 3 .F‘z 4HS0,’. I n  order to calculate 
the potential of the reaction Q2()4 / ’  + 2H20 + 2P= 2H’ + 21’1SO,’, the 
dissociation constant of the reaction HSO,’ Z H’ + SO,” is reqaired. 
The author’s determinations (Zoc. c i t . )  gave approximately 

introducing this into the above equation, after recalculating i t  for the 
N-hydrogen electrode, gives T = - 0.009 - O~02910g[S20,”]/[H’]‘[ HSO,’]’ 
at 20”. 

From t’his i t  is calculated that a solution containing hyposulphite 
and hydrogen sulphite ions in  normal concentration should be in  
equilibrium with gaseous hydrogen at two atmospheres pressure, 
and therefore tha t  the reducing power of such a solution is very 
nearly the same as tha t  of gaseous hydrogen. 

The E.M.P. of the combination measured above increases by 2.27 
millivolts per degree rise of temperature. From these data the heat of 
the reaction is readily calculated ; i t  is S,O,” + 2540,’’ + 2H20 + 2H’ = 
H, + 4HS0,’ - 13920 cals. Subtracting the known value, HdO,’= 
H* + SO,” - 700 cals., gives S20L’ + 2H20 = H, + 2HS0,’ - 15,300 citls. 
The heat of formation of hyposulphurous acid is also calculated with 
the help of Thornsen’s data, 2s + 3 0  + H,O = €I,S,04 + 105,000 cals. 
Consideration of the free ener,py of the reaction between hyposulphites 
and water leads to the conclusion that they become much less stable as 
the temperature rises, a rise of 10’ increasing the equilibrium pressure 
of hydrogen two and a-half times. 

I n  alkaline solutions of hyposulphite and sulphite a fairly definite 
potential is established at a platinum electrode, but the author could 
not discover the nature of the remtion on which it depends. I n  
solutioris of hyposulphite and thiosulphate, or of thiosulphate and 
sulphite, no definite potential could be observed. The potentials 
measured were unaffected by the concentration of the thiosulphate. 

Ii= [H*][SO~’J/[HSO~] = 5 x 10-6 ; 

T. E. 

Transference E x p e r i m e n t s  with Mixtures of Potassium 
Chloride and Sulphate in Aqueous Solu t ion .  GEORGE M. J. 
MACKAY (J. Amer. Chem. Xoc., 1911, 33, 30S-319).-1t has been 
shown by different observers that, in a solution containing two salts 
with a common ion, each salt has a degree of ionisation equal t o  tha t  
which it has when present alone in a solution in which i ts  ions have 
a concentration equivalent t o  that of the common ion in the  mixed 
solution. To test this empirical principle the author has made 
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transference measurements with solutions containing potassium 
chloride and sulphate, using the  apparatus described by Washburn 
(Abstr., 1908, ii, 805). From these measurements the conductances 
of the ions in  the mixture can be separately determined. 

I n  a solution containing chloride and sulphate in  O.2009N-concen- 
tration, the quantity of chlorine transferred per farad was found to 
be 0*289+_0*001. On the assumption tha t  the  transference number of 
the chlorine in the potassium chloride in this mixture is  the same as 
in dilute potassium chloride solutions, t h e  proportion of the current 
carried by its ions is found to be 0.573, and tha t  carried by the ions of 
potassium sulphste, 0.427. When these values are multiplied by the 
conductivity of the mixture, the partial conductivities of the component 
electrolytes are obtained. The partial conductivity of the potassium 
chloride obtained in this way is 2.0% larger, and that of the potassium 
sulphate 5.2% smaller, than the corresponding values, which are 
calculated on the basis of the above empirical rule. H. 35. D. 

Magneton in Solid Paramagnetic Substances. PIERRE WEISS 
(Compt. rend., 1911, 152, 688-691. Compare thievol., ii, 91, 183).- 
'l'he value 1122.7 has been Calculated for the aliquot part (gram- 
magneton) common to the absolute molecubr saturations of four rare 
earths, employing Urbain's determinations of their coefficients of 
magnetisation. Results differing very slightly from these mere also 
obtained from the results of Xlle. Feytis for salts of iron, manganese, 
and chromium (following abstract). Curie's results for metallic iron are 
explained by supposing tha t  the molecule of p-iron contains three 
atoms rigidly united, whilst y-iron has two and  %iron is monatomic. 
This being the case, y-iron contains 19.95 magnetons, PI- and &-iron 
12-08 and 10.04 Inaguetons per atom respectively ; allowing for 
experimental errors these may be taken as  whole numbers. Europium 
gave abnorrnal results, the atom appearing to contain 18.398 magne- 
tons ; this becomes 13.02, however, if i t  is assumed tha t  two atoms are 
rigidly united. w. 0. w. 

Magnetism of Some Complex Salts. Mlle. E. FEYTIS (Compt. 
rend., 191 1, 152, 705-71 l).-The magnetic susceptibilities of thirty 
metallic salts, mostly complex cobaltammines, have been determined 
by means of the Curie balance. The solid substances were employed 
to avoid the uncertain influence of solvents. No sharp distinction 
was found to exist between the coefficients for simple and complex 
salts. Pascal (Abstr., 1'308, ii, 756 ; 1.909, ii, 487) has shown tha t  in 
solutions a parallelism exists betweon the variations of the coe6cient 
of magnetisation with constitution and the  variations in chemical 
properties. The same holds good i n  the case of the solid substances. 

W. 0. W. The experimental results are shown in tabular form. 

Magne to-chemical Researches on the Atomic Structure of 
the Halogens. PAUL PASCAL (Compt. rend., 1911, 152, 862-865. 
Compare Abstr., 1909, ii, 487, 788, 859;  1910, ii, 100, 179).- 
Measurements have been made of the magnetic susceptibilities of 
thirty compounds containing more than one halogen atom united to 

25-2 
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the same atom OF carbon, or of boron, silicon, phosphorus, antimony, 
or tin. The diamagnetic deticits for the whole molecule vary from 
29 x for tetrachloroethylene t o  615.5 x 10-7 in the case of anti- 
mony pentachloride. The specific susceptibilities contain an  aliquot 
part equal to 0.2468 x 10-7, and this is common to the three halogens; 
it is explained on the assumption that the halogen atom contains 
smaller elements having a definite relationship to the subsidiary 
valencies ; mutual saturation of these between neighbouring atoms 
in the same molecule leads to  a fall in diamagnetism by a constant 
fraction. w. 0. w. 

Calculation of Temperatures, Especially Below the Boiling 
Point of the Helium. R. KAMERLINGH ONNES (Geclenkboek accnge- 
boden aan J. iM. vcm Bemmelen, 1910, 441-446).-The author has 
evaporated helium at ft pressure of 0.15-0.25 mm., as compared with 
3.2 mm. in 1909, and has calculated by the aid of the vapour-tension 
formula of van der Waals, that the temperature attained is below 
1*S0, and is probably 1.S0, absolute, 

Relations between Critical Temperat ure, Boiling Point, and 
Expansion Coefficient of Phosphorus Pentachloride. EDMUNU 
B. R. PRIDEAUX (Trans. Paraday Soc., 1911, 6, 155--159).-The 
thermal expansion of phosphorus pentachloride in sealed glass tubes 
(Trans., 1907, 91, 1715) is expressed by the formula Vt= 
V&[l + 0*00107(t - 160)j. The critical temperature, found both with 
rising and with falling temperature, is 373'. The ratio of the boiling 
point to the critical temperature is 0.67, showing that the dissociation 
does not cause any abnormality in this respect. The product of the co- 
eficient of expansion and the critical temperature of phosphorus 
pentachloride is 0.46, tha t  of nitrogen peroxide being 0.458, and the 
mean value for undissociated substances being 0.494 (Walden, Abstr., 
1909, ii. 122). The product is also calculated for a number of 

A. J. W. 

associated liquids, and*is found to be high in many cases. 
C. H. D. 

The Molecular Heat Conduction of Gases and the 
Accommodation Coefficient. MARTIN KNUDSEN (Ann. Physik, 
1911, [iv], 34, 593-656).-The fact that  the thermal conductivity of 
gases at low pressures is appreciably smaller than that which is antici- 
pated by the kinetic theory, has led the author to enquire into the 
cause of the discrepancy. The experiments made with this object 
show that the thermal conductivity of a gas is largely dependent on 
the degree of roughness of the surfaces of the hot and cold plates 
kletween which the gas is confined. This is supposed to be a conse- 
quence of the mode of partition of energy between the gas molecules 
and the surfaces on which they impinge, and in taking account of this 
effect the author introduces the conception of 'I accommodation co- 
efficient." It is shown that the observations can be satisfactorily 
explained in terms of this modified kinetic theory. H. M. D. 

Specific Heat at Low Temperatures. 111. WALTREK NERNST 
(Sitazcngsber. K.  Akud. Wiss. Berlin, 191 1, 306-315).-Using the 
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method previously described (Abstr., 1910, ii, 263), the author has 
determined the specific heats of lead, silver, zinc, copper, aluminium, 
iodine, potassium chloride, and mercurous chloride between the 
absolute temperatmes 23’ and 100”. 

The curves showing the relation between atomic heat and tem- 
perature are all similar in  character, and between the atomic heats 
2 and 5.6 their course is in  agreement with Einstein’s formula for the 
atomic heat (Ann. Physik, 1907, [iv], 22, 184). A t  very low tempera- 
tures the curves fall more slowly than according to Einstein’s formula, 
tending to become tangential to the temperature axis ; this supports 
the author’s heat-theorem, whereby at T= 0, Eirn.dU/dl’= 0. 

The curve for potassium chloride is similar t o  those of the elements, 
whereas tha t  of mercurous chloride is dissimilar. This agrees with 
the fact t h a t  the characteristic frequencies of potassium and chlorine, 
according to Lindemann’s formula (Physikal. Zeitsch., 1910, 11, 609), 
arc approximately the same, whereas those of mercury and chlorine 
are quite different. Since potassium chloride, and also the diamond, 
behave similarly to the metals, doubt is thrown on the electronic theory 
of electrical resistance. 

It is found empirically tha t  there is a parallelism between tho 
temperature-coefficient of the electrical resistance of a metal and the 
atomic heat, and theoretical considerations show tha t  Plnnck’s radia- 
tion formula may be adapted for calculation of the variation of the 
electrical resistance with temperature. For example, the electrical 
resistance of lead between the temperatures 1 4 ~ 3 9 ~  and 273*0g3 abs. 
is given by the expression (0*1626/e38/T - 1)  + 0.0007. In this formula 
the value of the constant in the exponential term is independent of 
the purity of the metal when only traces of impurity are present, 
whilst the value of the additive constant increases with the amount of 
impurity. 

From further considerations i t  is shown how the electrical resist- 
ance of any one sample of metal at different temperatures may be 
calculated from the results obtained for another sample of the metal, 
a result which is very important in  the measurement of low 
temperatures. T. S. P. 

Specific Heats at Low Temperatures. IV. F. A. LINDEMANN 
(Sitxungsber. K. Akad. Wiss. Berlin, 1 9 1 1, 3 16-32 l).-Assuming 
tha t  relatively few free electrons exist in a metal, and, further, that  
t he  sphere of action of the  atomic nuclei, with which the free 
electrons collide, increases with the amplitude of the heat vibrations, 
a formula is deduced for the relation between the  electrical resistance 
of a metal and the temperature. 

where R is the resistance, p a universal constant = 4.86 x 
characteristic frequency of the atoms, and A and B are constants. 

This formula has the form : 
€2 = A2/(&*- 1) + 2AB/ , J J ~ ~ v ’ T  - 1 + B2, 

Y the 
It 

Heats of Fusion of Substances Melting Near the 
Atmospheric Temperature, WLADIMIR F. LUGININ and GEORGES 
DUPONT (BUZZ. $oc. chirn,, 1911, [iv], 9, 219-224).-The heats of 

gives good results for silver and lead. T. s. P. 
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fusion of a number of substances have been determined with a view 
tlo (a) verifying van’t Hoff’s law, as expressed in the form 
P=O 021‘2/k, where F is the heat of fusion and k the cryoscopic 
constant, and ( b )  determine or verify the values of k for these 
substances. 

The experimental conditions for the determination of P and the 
errors incidental to these are discussed, and the apparatus and method 
wed are described in detail. The substances used were acetic acid 
(F= 43.102, calc. 43*1), acetophenone ( P =  33.12, calc. 30*3), p-bromo- 
toluene ( F -  21.33, calc. 21.9), anethole (F= 25.S0, calc. 27*3), veratrole 
(P= 27.75, calc. 27.3), phenylhydrazine ( F  = 36.31 \, paracetaldehyde 
(E= 25-02), sulphuric acid monohydrate (3” 38.97, calc. 33). These 
results indicate that the law can be verified for relatively mobile 
liquids, but for viscous liquids the agreement between ‘‘ found ” and 

calculated ” values of P is less satisfactory, due to the fact that  the 
experimental value of k for such substances is generally too high. 
Paracetaldehyde appears to be a promising solvent for cryoscopic 
determinations. T. A. H. 

Cryoscopic Anomalies of Elements of the Fourth Periodic 
Group. PIETRO FALCIOLA (7th Intern. Congr. Appl. Chern., 1909, Sect. 
X., 159-1 61).-Cryoscopic measurements with titanium tetrabromide 
dissolved in stannic bromide, in a Beckmann apparatus for excluding 
the entrance of moisture, shorn that the freezing point of the solvent 
is raised. Zirconium tetrabromide is very sparingly soluble in 
stannic bromide, but a slight elevation of freezing point is observed. 

C. H. D. 

Monovariant Sys tems  Admitting of a GaseouR Phase. 
GEORGES URBAIN and C. SCAL (Compt. rend., 1911, 152, 769-772).- 
A mathematical demonstration of the fact t h a t  in such systems 
three determinations are sufficient to enable the vapour pressure to 
be calculated for any temperature whatever. w. 0. w. 

Vapour Pressures in Binary Systems with Partial Mis- 
cibility of the Liquids. PHILIYP KOIINSTAMM and J. TIMMERMANS 
(Proc. R. Akad. Wetensch. Amsterdam, 1911, 13, 865-880, 957).- 
Certain deductions from van der Waals’ theory in reference to the 
form of the pressure temperature and pressure concentration curves 
for binary systems containing two liquid phases have been investigated 
in the case of the following pairs of substances : phenol and water, 
cyclohexane and aniline, hexane and nitrobenzene, hexane and aniline, 
isopentane and nitrobenzene. 

Contrary to van der Waals’ supposition, it is found that the vapour 
pressure curve for the co-existing liquid phases does not touch the 
plait-point line in the critical end-point, and this result is shown to be 
theoretically justified. I n  opposition to the view tha t  the partial 
pressures of the components are proportional to the liquid concentra- 
tions, it is found that mixtures of normal substances sometimes give 
rise to pressure concentration curves with points of inflexion as 
required by van der Waal’s theory. H . M .  D. 
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Causes Producing at Constant Temperature Variation in 
FELIX XICHAUD (Contpt. Tend., the Vapour Pressure of a Liquid. 

191 1, 152, 549-85 1).-A theoretical discussion of the subject. 
w. 0. w. 

Heat Content of the Various Forms of Sulphur. GILBERT 
p\T. LEWIS and MERLE R A N D A L L  (J. Amer. Che?n. sbc., 1911, 33, 
476-488).-This investigation was undertaken in order to obtain the 
data required for cxlculating the free energy of sulphur. Wigand 
(Abstr., 1908, ii, 677) has calculated the heat associated with the 
change from SX to Sp, but it is shown that this calculation must 
be erroneous. 

The total heat change has been determined between rhombic 
sulphur a t  23' and liquid sulphur (in a state of equilibrium) a t  loo', 
140", 184O, and 390°, and the results have enabled the following data 
to be calculated, which are expressed in small calories per gram 
of sulphur. The heat of fusion at 100" to form liquid sulphur in a 
state of equilibrium is 14.9 from the rhombic and 11.5 from the 
monoclinic form. The heat of fusion to form pure liquid SX is 14.5 
from rhombic sulphur and 11.1 from the monoclinic form, The heat 
of transformation in the liquid state from SX to Sp is about 13. The 
specific heat of pure liquid SX is about 0.21 + 0.00016t. A diagram is 
given showing the approximate values of the specific heat of liquid 
sulphur in a state of equilibrium from 100' to  450'. E. G .  

The Heat of Mixture of Substances and the Relative 
Distribution of the Molecules in the Mixture. RICHARD D. 
KLEEMAN (Phil .  Mag., 1911, [vi], 21, 535-553).--From the law of 
attraction between molecules which has been obtained in a previous 
paper (Abstr., 1910, ii, 493), the author deduces formuls for the heat 
changes which occur on admixture of two or more substances. The 
formule for special cases, such as the formation of a saturated 
solution of a salt in a liquid and of one liquid in another, are 
discussed. 

The calculated heats of solution of ammonia, hydrogen fluoride, 
bromide, and iodide in water are in rough agreement with the experi- 
mental values, but there is a much greater divergence in the case of 
chlorine, hydrogen chloride, and carbon dioxide. It is supposed that 
this is due to the formation of hydrates or dissimilarity in the 
positions occupied by solute and solvent molecules. 

Influence of Catalysts in Determinations of Vapour Deniity. 
A N D M ~  KLTNG (Compt. rend., 191 1, 152, 702-704 ; Bull. SOC. chim., 
1911, [iv], 9, 276-281. Compare Abstr., 1904, i, 545).--The method 
previously described for differentiating Ijetween primary, secondary, 
and tertiary alcohols by determining their vapour densities is only 
trustworthy when the V. Meyer tube contains 0.4-0.5 gram of 
washed and calcined sand. The asbestos pad usually placed at the 
bottom of such tubes is less satisfactory. The method depends for its 
success on the decomposition of a secondary or tertiary alcohol, giving 
a low result for the vapour density, and i t  has been found that such 

H. M. D. 
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decomposition does not occur as a rule unless a catalyst such as sand 
is present. 

Determinations of the vapour density of a substance, such as iso- 
propyl alcohol at the temperature of boiling naphthalene, furnish a 
method for comparing quantitatively the catalytic activity of metallic 
oxides, since they measure the extent to which decomposition has been 
effected. The following coefficients obtained in this way represent the 
ratio of the theoretical density to the actual value : Tho, 2.3, ZnO 2.0, 
Al,O, 1.9, Fe,O, 1.3, SnO, 1.2, TiO, 1-03. 

w. 0. w. 
The Nature of Adhesiveness. MAURICE HANRIOT (Compt rend., 

1911, 152, 704-706. Compare this vol., ii, 118, 208, 258).-The 
property of adhesiveness to which attention has been drawn previously 
in connexion with brown gold is only exhibited when this is brought 
into contact with the yellow variety at the temperature a t  which the 
former is metastable, The contraction that occurs when brown gold 
is heated may be the result of adhesion between contiguous particles. 

w. 0. w. 
The Weight of a Falling Drop and the Laws of Tate. 111. 

An Apparatus for Rapid and Accurate Determination of the 
Weight of a Falling Drop of Liquid. J. LIVINGSTON R. MORGAN 
(J. Amer. Chem. Soc., 1911, 33, 349-362. Compare Abstr., 1908, ii, 
356, 668).-A detailed description is given of an apparatus for 
measuring accurately the relative surface tensions of liquids by means 
of the weights of drops of the various liquids formed a t  straight-edged 
tips under such conditions tha t  the speed of formation of the newly- 
formed drop is very small. For this purpose, the apparatus per- 
mits of perfect control of the speed at which the drops are formed, 
and any loss of liquid by evaporation from either the hanging drop 
or from drops which have already fallen is eliminated. The apparatus 
permits of measurements being made up to within a few degrees of 
the boiling point of the liquid, and it ensures constancy of temperature 
during the drop formation. The apparatus can be readily cleaned 
without disturbing the setting. For a description of the mechanical 
details, the original must be consulted. 

AUGUSTE ROSENSTIEHL (Bull. Xoc. 
chin&., 1911, [iv], 9, 224-231).-The argument begun in the previous 
paeer (this vol., ii, 99) is continued and extended to a number of 
apparently anomalous cases of the application of dyes to fibres, and i t  
is concluded that cohesion plays the principal part in dyeing. Even 
when the coloured layer is formed by combination between dye and 
fibre, cohesion ensures the adherence of this coloured layer to the bulk 
of the fibre. 

H. M. D. 

R61e of Affinity in Dyeing. 

T. A. H. 

Viecosity and Fluidity of Matter in the Three States of 
Aggregation and the Molecular Weight of Solids. EUGENE C. 
BINGHAN (Ame~. Chem. J., 191 1 ,  45, 264-281).--8 theoretical paper 
on the viscosity of gases, liquids, and solids. It is pointed out that  in 
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gases the viscosity depends primarily on the momentum of the 
molecules, whereas in liquids it is mainly dependent on the volume of 
the molecules. Wi th  regard to solids, the amount of damping of the 
vibration of a wire is usually regarded as a measure of the viscosity, 
but it is now shown to be rather a measure of the fluidity, 

The author has shown (Abstr., 1909, ii, 382) that the molecular 
weights of liquids can be determined by means of their viscosities, 
and it is now considered probable that the molecular weights of solids 
could also be determined by viscosity measurements. 

REGINALD 0. HERZOG 
(Zeitsch. Chem. Ind .  Kolloide, 1911, 8, 210-21 l).-In reference to 
Einstein's deduction that the difference between the viscosity of a 
colloidal suspension and t h a t  of the dispersive medium is determined by 
the relative volume occupied by the suspended phase, the author points 
out that  the frequently observed diminution in the viscosity of a colloidal 
solution may in some cases bs due to the liberation of the dispersive 
medium in the ageing of the suspeuded particles. Experiments with 
an  arsenious sulphide sol w e  recorded, in which the time of flow 
through a viscometer tube diminished from 43'9" to 41'29" after 
twenty-five days, A t  the same time the density fell from 1.0069 to 
1.0011. H. M. D. 

Influence of the Acidity of Aqueous Solutions on the 
Surface Tension of the System Water and Oil. WILLEM 
REINDERS (Gedenkboek aangehoden aan J. M. van Bemmelen, 1910, 
333-341. Compare Ringer, Abstr., 1909, ii, 660, and Meyeringb, 
this vol., ii, 78).--An investigation of the surface tension of mixtures 
of various oils with dilute aqueous solutions of primary, secondary, 
and tertiary sodium phosphates. 

KARL DRUCKER and R. KASSEL 
(Zeitsch. physikal. Chem., 19 11, '76, 367--384).-The variation of 
viscosity with composition has been measured for the following eleven 
binary mixtures : tetrachlorethane-acetophenone, tetrnchlorethane- 
nitrobenzene, bromoform-nitrobenzene, i-arnyl alcohol with nitro- 
benzene, formamide, diethylaniline and paracetddehyde respectively, 
acetic anhydride with paracetaldehyde and with acetic acid, and 
sulphuric acid with acetic acid and with methyl sulphate a t  a relatively 
low temperature (0-15") and a relatively high temperature (7 6--80°). 
In most cases the results do not correspond with the mixture rule. 

The authors agree with Bingham (Abstr., 1909, ii, 382) that the 
results are best represented in terms of fluidity rather than of viscosity, 
and curves are given in which fluidity, +, is plotted against composition 
expressed as the fraction by weight,, a, of one of the components in 
the mixture. It is assumed that miscibility is chemical combination, 
and t h a t  linear curves are obtained only when complete reciprocal 
substitution of complexes or components takes place, whilst deviations 
from a straight line are due to incomplete substitution. On this basis 
the formula +=+1a++2(1-cb), where and +2 represent the 
respective fluidities of the pure compounds, is derived, and is shown 
to represent the experimental results at least as well as any formula 

E. G. 

The Viscosity of Colloidal Solutions. 

A .  J. W. 

Fluidity of Binary Mixtures. Pu
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so far proposed. The deviations from this formula are ascribed to 
chemical influences. 

These considerations cannot be expected to represent entirely 
satisfactorily the behaviour of a liquid in motion as opposed to  a 
liquid at rest, and in this connexion i t  is suggested that there must 
be a relationship between fluidity and compressibility. 

WOLFGANG OSTWALD 
(Gedenkboek aangeboden u a n - J .  1Tf. van L’emnaelen, 1910, 267-274).- 
By addition of a colloid to  a solution of an  electrolyte, the electric 
conductivity of the solution is diminished if adsorption of the electro- 
lyte takes place. From Dumanski’s data (Zeitsch. Chem. I n d .  Rolloide, 
1906, 1, 281) for solutions of ammonium chloride to  which a constant 
quantity of colloidal ferric hydroxide was added, the author shows tha t  
the dependence of the quantity of adsorbed electrolyte on the concentra- 
tion of the solution can be expressed satisfactorily by means of an  
exponential equation. The formula no longer holds good when the 
concentration of the electrolyte is such as to cause coagulation of the 
sol. This bebaviour is in agreement with Freundlich’s theory of 
the  coagulating effect of electrolytes ; according l o  this, the coagula- 
tion is intimately connected with the adsorption of electrolytes by 
the colloidal substance. H. 3%. D. 

The Adsorption of Methylene-b lue  and Cry stal-ponceau by 
Carbon in its Dependence on the Temperature. LOUIS PELET- 
JOLIVET and HANS SIEGRIST (Gedenkboek aangeboden aan J. M .  van 
Bern,naeZe?z, 19 10, 158 - 16 2).- Measuremen ts of the adsorption of 
methylene-blue and crystal-ponceau from aqueous solutions by animal 
charcoal have been made a t  temperatures of 15O, 50°, and 70’. I n  both 
cases the coefficients /? and rn of the exponential formula x/a=p.cTn 
increase as  the temperature rises. The sign of the temperature- 
coefficient of the adsorption is therefore the same for both the basic 
and acid colouring matters. 

HERBERT 
FREUNDLICH and M. MASIUS (Gedenkboek aangeboden aan J. M .  van  
Bsmmelen, 1910, 88--101).-The phenomena accompanyiug the simul- 
taneous adsorption of two substances from aqueoiih solution by animal 
charcoal have been examined. Solutions of oxalic and succinic acids 
and of oxalic and benzoic acids were chiefly invest,igated. 

Both substances are adsorbed from the mixed solutions to a smaller 
extent than from the corresponding solutions of the single substances. 
The mutual influence is such tha t  the diminution in the adsorption of 
a given substance in presence OF a second substance increases with 
the extent to  which the latter is adsorbed. If the adsorption of one 
of the two substances is not altered to any large extent, the 
adsorption of this takes place in  accordance with the exponential 
formula. 

For the three acids in pure aqueous solution the constants a 
and l/n in the formnl:L x/m=acl’n were found to  be respectively : 
oxalic acid, u = 5.403, l /n  = 0.4501 ; succinic acid, a = 4.426, l / n  = 
0.274 ; benzoic acid, a = 12.23, l / n  = 0,2848. 

G. 8. 

The Adsorption of E lec t ro ly t e s  by Sols. 

H. M. D. 
Adsorption in a Solution of Several Substances. 

H. M. D. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
11

. D
ow

nl
oa

de
d 

on
 2

6/
10

/2
01

4 
11

:2
6:

46
. 

View Article Online

http://dx.doi.org/10.1039/ca9110005349


GENERAL AND PHYSICAL CHEMISTRY. ii. 375 

Dissociation of Hydrated Sal t s .  LUIGI KOLLA (Atti R. Accud. 
Lincei, 1911, [v], 20, 112--119).-1t is known that below a certain 
temperature the dissociation pressure of magnesium qulphate heyta- 
hydrate is less, and above this temperature greater, than tha t  of 
ferrous sulphate heptahydrate. The author finds that the equilibrium 
temperature, determined directly by the tensimeter, is 44*01", as com- 
pared with the value 45.70° calculated by a thermodynamical 
method fully described in the paper. The dissociation tension of 
the mixed salts, DlgS04,sFeSOQ,7( 1 + x)H,O, has been measured at the 
equilibrium temperature for different values of x; the results will be 
communicated in a later paper. G. S. 

Rela t ion  of Osmotic P reasu re  to Temperature. 11. 
The Manometers .  HARMON N. MORSE, WILLIAM W. HOLLAND, 
and J. L. CARPENTER (Amer. Chem. J., 1911, 45, 237--263).--1n 
the previous paper on this subject (this vol., ii, 191) the method of 
manufacturing the osmotic cells was described. A detailed descriptiou 
is now given of the construction and calibration of the manometer, 
and the method of obtaining and applying the correction for 
meniscus (compare Morse and Lovelace, Abstr., 1908, ii, 1020). 
The instrument is not yet entirely satisfactory in certain respects, 
but improvements have been devised and will be carried out in 
future work. E. G. 

Rate of Diffusion and Relative Size of Dissolved Moleculee. 
THE SVEDBERG and ANDREA ANDREEN-SVEDBERG (Zeitsch. physikal. 
Chem., 191 1, 76, 145--155).-According to the Sutherland-Einstein 
formula connecting the rate OF diffusion with the size of the diffusing 
particles, the rate of diffusion is under comparable conditions inversely 
proportional to the diameter of the molecules. This consequence of 
the theory has been tested by comparing the relative rates of diffusion 
of organic substances of similar type in methyl alcohol as solvent, 
the relative sizes of the molecules being deduced approximately on the 
basis of their structural formulz. I n  this way benzene, naphthalene, 
dipheny 1 and triphenylmethane, and also pyridine and quinoline, mere 
compared, and the results were in qualitative agreement with the 
theory. The values found for the diffusion coefficients at 14-15" 
are as follows : benzene 1.85, naphthalene 1-38, diphenyl 1.34, 
triphenylmethane 0.75, pyridine 1.37, quinoline 1 ~13. G. S. 

The Dialytic Capacity of t h e  Colour ing  Mat te rs .  WILHELM 
BILTZ and F. PFENNING (Gedenkboek aangeboden uccn J. M. van Bemmelen, 
1910, 108--120).-Dialysis experiments have been made with a largo 
number of colouring matters in order to ascertain the factors on which 
the dialytic capacity depends. From the measurements, which were 
made with a collodion membrane, the conclusion is drawn tha t  the 
dialysing power of a colouring matter is dependent, on the number of 
atoms in the molecule. If this is less than forty-five, dialysis takes place 
quickly, but the rate diminishes as the number of atoms increases beyond 
this number. Between fifty-five and seventy, the dialytic capacity is 
very small, and substances containing more than seventy atoms in the 
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molecule do not dialyse at all. This relationship is, however, influenced 
to some extent by the composition and constitution of the substance. 
I n  particular, it is found that the presence of sulphonic groups increases 
the dialytic capacity to a marked extent. For example, the colouring 
matters of the malachite-green series which contain two or three 
sulphonic groups dialyse quite readily, although the number of atoms 
in the molecule is greater than seventy. On the other hand, it appears 
that substances having the '' alizarin constitution " dinlyse less readily 
than would be expected from the number of atoms in the molecule. 

H. M. D. 

The Amorphous and Crystall ine States. CORNELIO DOELTER 
(Gedenkboek nangeboden aan J. Af. m n  Bemmelen, 1910, 232-239. 
Compare Abstr., 1910, ii, 696, 834).-The author considers that many 
freshly precipitated substances must be regarded as amorphous, although 
many of these undergo transformation into crystalline forms under 
suitable conditions. In  this connexion the author has examined tho 
gel forms of silicic acid and sodium chloride, precipitated zinc sulphide, 
and silver obtained by vaporisation in an  electric arc. 

After prolonged agitation, the zinc sulphide was found to have 
become distinctly crystalline, but no change was evident i n  the silicic 
acid or sodium chloride. These gels and the vaporised silver are 
therefore considered to be amorphous. E. M..D. 

Abnormal Dependence of the Velocity of Crys ta l l i sa t ion  
on the Temperature. GUSTAV TAMMANN (Gedenkboek aangeboden aan 
J. M. wan BernmeEen, 1910, 29?-302).-1t has been found previously 
that for substances which crystallise quickly, the velocity of crystallisx- 
tion attains a maximum value at 20-30° below the melting point, and 
then remains constant until the supercooling amounts to about 70". 
Further experiments have shown that this behaviour is not quite 
general. I n  the case of dinitrophenol, acetanilide, antipyrine, and 
erythritol, the velocity of crystallisation increases with the super- 
cooling in this region, whereas it decreases in the case of m-chloro- 
nitrobenzene, m-bromonitrobenzene, benzophenone, and sodium thio- 
sulphate pentahydrnte. 

This abnormal behaviour is attributed to differences in the 
molecular complexity of the liquid and solid substances. If the liquid 
is to some extent associated, this association will increase as the 
temperature is lowered, and if the reconversion of the polymerised 
molecules is comparatively slow, the molecular condition of the liquid 
a t  the crystallisation surface will vary with the extent of the super- 
cooling. According to this,  observations of the dependence of the 
velocity of crystallisation on the degree of supercooling may, in 
certain cases, be utilised as a means of determining whether the 
liquid consists of simple or polymerised molecules. If the equilibrium 
between the two kinds of molecules is established with great rapidity, 
the method cannot afford information relative to the molecuIar 
condition, for the velocity of crystallisation in this case will be 
independent of the temperature, H. M. D. 
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The Degree of Dispersity and its Inf luence  on the Chemica l  
Composi t ion  and the F i r m n e s s  of the Combination of Water 
of Hydra t ion .  P. P. YON WEIMARN (G'edenkboek aungeboden uun J. M. 
vun BemmeZen, 19 10. 50--54).--The cry stallisation process is analysed, 
and it is shown that the increase in the water content of crystalline 
hydrates, which is observed when the degree of disperaity of the precipi- 
tated substance increases, is consistent with the author's view that these 
so-called amorphous precipitates are crystalline. On account of the 
action of special forces at the surface of a crystal, the surface layer 
approximates in a way to the molecular condition which is character- 
istic of highly compressed liquids. This layer is, moreover, of different 
composition from the crystalline nucleus, and on this account increased 
dispersity of the crystals is accompanied by increased hydration. The 
water contained in gelatinous precipitates, which owes its origin to the 
excessive development of the surface layers, is only very loosely com- 
bined, as has been shown by the experiments of van Bemmelen, and 
this observation is consistent with the author's views of the origin of 
this water of hydration. H. M. D. 

Cer t a in  Arbitrary Distinctions which are made in Theore t ica l  
Chemistry. GIOVANHI MALFITANO (Gedenkboek aangeboclen aan J. M .  
van BeinmeZen, 1910, 368--37Y).-The author maintains tha t  the 
grounds on which a distinction is drawn between chemical compounds 
and solutions are more or less arbitrary. It is also claimed tha t  the 
grounds for differentiating between adsorption and chemical combina- 
tion are insufficient. H. M. D. 

The Electrolytic Dissociation Theory. NIELS BJEHRUM (7th 
Intern. Congr. AppZ. Chem., 1909, Sect. X., 58--60).-1t is suggested 
tha t  when the colour of a solution changes with dilution, the cause is 
combination of the ions. The decrease in molecular conductivity with 
increasing concentration is due to retardation of the movement of 
the ions. The anomalies of strong electrolytes are attributed to 
electrolytic friction. C. H. D. 

Chemis t ry  of Colloids. EDUABD JORUIS (Gedenkboek aangeboden 
uan J. M. van Benmelen, 1910,214-225).-1n support of the author's 
view that the hydrosol and hydrogel forms of various substances are 
characterised by the presence of more or less definite quantities of 
electrolytes, experiments are described in which the conditiocs necessary 
for  the production of the hydrosols of ferric and aluminium hydroxides 
and of silicic acid from the precipitated substances have been 
determined. H. M. D. 

Colloids and Permanent Chemica l  Modifications. PIERRE 
DUHEM (Gedenkboek aangeboden aan J. M. van Bernrnelen, 1910,l-6).- 
A comparison is made between the changes in the properties of colloidal 
substances which accompany the absorption or emission of water-vapour 
and changes which have been found to occur in  amorphous carbon 
when its tendency to undergo oxidation is measured at succesaive 
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time intervals, between which the carbon is subjected to a slow 
variation of temperature. 

In the aiithor’s opinion, tho introduction of terms, which take 
account of the action of capillary forces, into the thermodynamical 
equations which express the conditions of equilibrium i n  hetero- 
geneous systems cannot give a satisfactory account of the behavioiir of 
colloidal substances (solutions). H. M. D. 

Electrolytic Colloids. WILLIAM B. HARDY (Gedenkboek aangeboden 
aan J. M. van Bemmelen, 1910, 180--193).-Colloidal solutions may be 
considered as special cases of molecular solution, in  which there is a 
wide departure from thermodynamic reversibility in consequence 
of the  operation of a large internal frictional coiistraint which owes 
i t s  origin to the limited mobility of one of the constituents. Electro- 
lytic colloids are those in which the relatively immobile constituent 
of the colloidal solution is a n  ion. Such colloids will exhibit 
electrolytic phenomena at internal surfaces. 

These electrolytic phenomena are considered from the point of view 
of Nernst’s solution tension theory and the cbservations of Burton 
relative t o  the charges of colloidal metals produced by cathodic 
disintegration. Whereas, according to Nernst’s theory, these colloidal 
particles should be negatively clfarged, i t  has been found that the 
non-noble metals are positively, and the noble metals negatively, 
charged. 

This can be explained by assuming that the non-noble metals react 
with water t o  form a film of hydroxide which ioaises, hydroxyl ions 
passing into the water and leaving the metal positively charged. The 
noble metals, on the other hand, form hydrides which ionise, and the  
particles are left negatively charged. This is supported by the fact 
tha t  the noble metals do not yield colloidal solutions in methyl or 
ethyl alcohol, whereas the non-noble metals behave a s  in water. I n  
ethyl malonate, on the other hand, the behaviour of the two groups is 
exactly reversed. 

This view is developed in detail and applied to other qiihstances 
which give rise to colloidal solutions. €I M. D. 

Simultaneous Coagulation of Two Colloids. F. W. Tn BACKX 
(Zeitsch. Chern. Ind. Kolloide, 19 11, 8, 198--201).-The coagulation of 
solutions containing gelatin and gum arabic on the addition of acids 
leads t o  the separation of both colloids. Experiments showing the  
influence of different amounts of hydrochloric, sulphuric, acetic, and 
citric acids, of the relative proportions of the colloids 2nd of the 
absolute concentration are described. The phenomena observed on 
addition of salts are very similar. H, M. D. 

Some Reactions in Gels. BMTL HATSCHEK (J. Soc. Chem. Ind., 
1911, 30, 256--258).-The formation of a number of insoluble 
precipitates from solutions containing gelatin has been studied, 
stratified layers being ohtnined. The micro-crystslline precipitates 
composing these layers have been photo:raphed. Spherulitic forms 
are obtained in  most cases, lead salts giving large spherulites, 
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cspeciall y from agar solu t,ions. Barium silicofluoride y ieldh remark- 
ably perfect and transparent, although smaller, spherulites. The 
oniy compound which mas not found to assume this form is lead 
ferrocy:mide, which forms long crystallites, terminating in 
rhombohedra. C. H. D. 

The T h e o r y  of Swelling. KARL SPIRO (Gedenkboek aangeboden 
cmn J. M. wan Bemmelen, 1910, 261-2GG).-Experiments are described 
which indicate tha t  the swelling or contraction of plates of solidified 
gelatin or agar jelly is to some extent determined by forces acting at the 
surface of the jelly which tend to contract it. 

Eoth the swelling and contraction which occur when the jelly 
is immersed in certain solutions are dependent on the original gelatin 
or agar content of the solidified jelly. Isosmotic solutioris of sodium 
and cdcium chlorides are found to give rise to swelling or contraction 
effects of different magnitudes. The importance of the phenomena in 
connexion with changes in plant and animal cells is referred to. 

H. M. D. 

‘‘ Pyrosols.” Colloidal Phenomena in Molten Solids. RICHARD 
LORENZ (Gedenkboek accngeboden acin J. ill. van Bemmelen, 1910, 
395-398).-The coloured turbid liquids which are obtained when 
metals a ie  heated in contact with their fused salts are supposed to 
represent colloidal solutions of the metal, and for these the name 
“ pyrosol ” is suggested. H. M. I). 

Separation on the Appearance of a Solid Phase .  ANDREAS 
SMITS (G‘edenkboek armgebodennm~ J .  A?. van Bemmelen, 1 9  10, 434-440). 
-A theoretical paper on the equilibrium with solid phases. 

A. J. W. 

Heterogeneous Equ i l ib r ium in Dissoc ia t ing  Conipounds .  
111. 9. E. U. SCHEFFER (Zeitsch. yhysikal. Chem., 1911, ’76, 161-173). 
-The three-phase equilibrium in the system NH,-H,S has been 
redetermined by a more accurate method ; the results correspond very 
closely with those previously obtained (Abstr., 1910, ii, 278). On the 
basis of these results the properties OF the system a t  relatively low 
temperatures (about 30’) are more accurately stated. The work of 
Briner (compare hbstr.,  1909, ii, 124) is adversely criticised in some 
respects. G. S. 

Equilibria in the System Sulphuric Acid, A m m o n i a ,  and 
Water at 30’. G. (7. A. VAN DORP (Chem. JVeekblad, 1911, 8, 
269--273).-An application of’ Schrcinemaliers’s graphic method, with 
special reference to the possibility of the formation of primary 
ammonium sulphate in the manufacture of ammonium sulphate. 

A. J. W. 

Equi l ibr ium b e t w e e n  Sodium Carbona te ,  Sodium Hydrogen 
Carbonate, a n d  Water. 11. HEEBERT N. McCoy and CHARLES 
D. TEST (J. Amer. Chem. Xoc., 1911, 33, 473-476).-In an  earlier 
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paper (McCoy, Abstr., 1903, ii, 413) an account was given of a study 
of the equilibrium between sodium carbonates, carbon dioxide, and 
water in solutions of N/10- to AT-concentration. The work has now 
been extended to solutions in equilibrium with solid phases at 25O. 
Sodium hydrogen carbonate (40 grams) and water (about 200 c.c.) 
were rotated in a thermostat until equilibrium was reached. About 
15 grams of sodium carbonate decahydrate were then added to the 
mixture of saturated solution and sodium hydrogen carbonate, and the 
mixture was again rotated until a new state of equilibrium was 
attained. The results obtained by continuing this method are 
plotted a$, a curve in which the ordinates represent the number 
of grams of sodium per C.C. of solution, and the abscisss the percent- 
ages of total sodium in the solution in the form of sodium hydrogen 
carbonate. 

A t  the point at which 1209% of the sodinm is in solution as sodium 
hydrogen carbonate and 87.1% as aodium carbonate, a new solid 
phase, Na2C0,,N;zHC03,2H20, appears in the form of long needles. 
Between this point and that a t  which 5.92% of the sodiumis present 
as sodium hydrogen carbonate, only this one solid phase exists, but at 
the latter point another solid phase, Na2C0,,10H,0, appears. 

E. G. 

Equilibrium b e t w e e n  Alkali-Earth Carbonates,  Carbon 
Dioxide, and Water. HERBERT N. McCoy and HERBERT J. SMITH 
(J. Amer. Chem. Xoc., 19 11, 33, 468--473).-This investigation was 
undertaken in view of the fact that  previous workers had not used 
modern methods and had not made measurements a t  higher pressures 
than 6 atmospheres. 

Experiments have now been made with calcium carbonate with 
pressures of carbon dioxide between 0.06 and 25 atmospheres. It has 
been found that the maximum solubility of the calcium salt is 0.485 
normal molecular, and corresponds with a pressure of about 15 
atmospheres. The solubility of calcium hydrogen carbonate is thus 
equal to 4.2 grams per litre at 25'. The mean value of the 
equilibrium constant k at pressures less than 15 atmospheres was 
0.0234. 

I n  the case of strontium carbonate, experiments have been made 
at pressures between 0.05 and 1.1 atmospheres. The eyuilibriuiu 
constant k =  1.29 x 

Sr x CO, = 1.567 x 10-9. 
Experiments have also been made with barium carbonate at 

pressures between 0.2 and 30 atmospheres. A maximum solubility, 
0.028, is reached a t  a carbon dioxide pressure of about 22 atmospheres. 
The solubility of barium hydrogen carbonate is 7.3 grams per litre a t  
26". The equilibrium constant k = 2.24 x 10-2, and the solubility 
product, Ba x CO, = 8.1 x 

The solubility product Cu x CO, = 9.3 x 10-9. 

and the solubility product, 

E. G. 

The Ternary System Potassium Sulphat.8, Copper  
Su lpha te ,  and Water be low 509. P. A. MEEHBURQ (Gedenkboek 
ccanyeboden acln J. M. van Bemmelen, 1910, 356-360. Compare Trevor, 
Abstr., 1891, 973).-A criticism of Trevor's work on solutions of 
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potassium sulphate and copper sulphate. The author employs 
Schreinemakers's graphic method, and disputes Trevor's statement 
tha t  his solid phases were pure salts and not mixtures. 

Equi l ibr ia  in the System W a t e r - A m m o n i u m  Chloride-Lead 
Chloride. J. N. BR~NSTED (7th Intwn. Congr. AppZ. Chern., 1909, Sect. 
X., 110-1 1 l).-The solubility of lead chloride insolutionsof ammonium 
chloride has been examined at 2 2 O .  The solubility curves of lead 
chloride and of the double salt 2PbCI,,NH4C:1 intersect at a oon- 
centration of O*52N-ammonium chloride, a t  which point both solid 
salts are in equilibrium with the solution. 

Equi l ibr ia  in the System Sodium Chloride, Sodium 
Sulphate, Cupric Chloride, Cupric Sulphate, and Water at 25". 
FRANS A. H. SCHREINEMAKERS and (Miss) W. C. DE BAAT (Gedenkboek 
aangeboclen uan J. M. van Bemrnelen, 19 10, 36 1-367). -An applica- 
tion of Schreinemakers's graphic method. At, 25' the solid phases 
of the quaternary system are : NaCl,Na,SO, ; Na,SO,,lOH,O ; 
CuS0,,5H20 ; Na,Cu(S0,),,2H20, and CuC1,,2H20. 

Nature of Disperse Systems. P, P. VON WEIMARN (Zeitsch. 
physikal. Chem., 191 1 ,  76, 212-230).-A theoretical paper. I n  the 
systems liquid-solid and liquid-liquid there are three types of disperse 
systems, the first being characterised by the gradual diminution and 
the second by the progressive increase in the degree of dispersion of 
the disperse phase. The third type occurs near the Doint of transition 
of the one-phase to a two-phase system; for example, in disperse 
systems near the critical point. The different types are discussed in 
detail. G. S. 

The Composition of Eutectic Mixtures. CECIL H. DESCEE 
(Trans. Paraday Xoc., 191 I, 6, 160--166).-The methods of predicting 
the position of the eutectic point in binary systems are discussed, and 
the rules proposed by Flawitzky (Abstr., 1906, ii, 152) and GorboE 
(Abstr., 1910, ii, 111) are tested by application to a large number of 
binary mixtures, being found to have only a limited validity. 

A. J. W. 

C. H. D. 

A. J. W. 

C. H. D. 

Temperature-coefflcient of Chemica l  Reaction Velocities. 
V. Reaction Path and N a s c e n t  State. The Upper Limit of 
Chemical Reaction-Velocity and t h e  Temperatures at which  it 
is Reached. MAX TRAUTZ (Zeitsch. yhysikaZ. Chem., 1911, '76, 
129--144).-A further theoretical discussion of the temperature- 
coefficient of chemical reaction velocities on the lines of the author's 
recent communications (compare Abstr., 1910, ii, 24, 114, 1051). The 
formula already referred to leads to the conception of an  upper limit 
for the speed of reactions and the temperatures at which they are 
attained. From the available thermal data, and making use of Nernst's 
theorem, it is calculated that the temperature of maximum velocity 
for the thermal decomposition of nitric oxide is 5468Oabs., and the 
time taken for the decomposition of 99.9% of the gas is 0.66 second 
when the initial pressure is one atmosphere. On the same lines the 
rate of combination of nitric oxide and oxygen has been calculated 
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at a readily attainable temperature. This reaction i d  now being 
investigated by Bodenstein, and it will be possible to test the formula 
when the experimental data are available. 

The Hypohalogenous Acids and the Hypohalogenites. 111. 
Influence of Electrolytes on the Velocity of the Hypoiodite 
Reaction. ANTON SKRABAL (Monatsh., 1911, 32, 167--184).-1n 
continuation of the author’s investigations on the kinetics of the 
decomposition of hypoiodites (Abstr., 1907, ii, 448), the influence ofi 
electrolytes on the velocity of reaction has been studied. Electrolytes- 
accelerate the reaction, but their influence is much less than in t h e  
analogous hypobromite reaction (Abstr., 1909, ii, 224). The acceleration 
is not a simple function of the electrolyte concentration [El, but a 
complex function of [El, [OH’], and [I’]. 

With large concentrations of iodide ions and small concentrations 
of hydroxide ions, the course of the reaction is best represented by the 
equation : - d[lOH]/dt = R[IOH]2[I’]/[OH’], whereas with small con- 
centrations of iodide ions and large concentrations of hydroxide ions 
the equation which best represents the reaction is : - d[IOH]/dt = 
K‘[IOH]2f[I’] + e[E])/fOH’] ; e is only approximately constant, its 
value being of the order 0.01. The second equation best represents 
the course of reaction under the most varying conditions, 

G. S. 

The temperature quotient (for 10’) of the reaction is 2.1. 
If the concentrations are expressed in gram-formula-weights per 

litre, the time in minutes, and the temperature in absolute degrees, the 
velocity of the formation of iodate according to the equation: 
310H + 30H’ = 21’ + 10,’ + 3H,O, at temperatures in the neighbour- 
hood of room temperature, is expressed by the equation : 

-d[IOH]/dt = 2.2 x x 10°’03222T([I’] + 0.01[E])[IOH]2/[OH’]. 
By means of this equation the velocity of formation of iodate 

from alkali hydroxide and iodine, or from alkali hydroxide, iodine, and 
potassium iodide solutions, can be accurately calculated for all attain- 
able concentrations. T. S. P. 

The Hypohalogenous Acids and the Hypohalogenites. 
IV. The Influence of Electrolytes on the Velocity of the 
Hypobromite Reaction. ANTON SKRABAL (Xonatsh., 191 I, 32, 
185--196).--The equation previously put forward (hbstr., 1909, ii, 
224) to represent the velocity of formation of bromate from hypo- 
bromite, namely, - d[BrOH]/dt = K’[)3rOH]3([Br’] + e[E]>/[OH’], has 
been further tested. The value of e is found to be 0.5, but it can be taken 
as constant only as a first approximation, since its value depends on the  
conditions of experiment. When the ratio [OH’] : [Br‘] is very great, 
e becomes greater than 1. 

The temperature quotient of the hypobromite reaction is 1.7. 
If the concentrations are expressed in gram-formula-weights per 

litre, the time in minutes, and the temperatures in absolute degrees, 
the velocity of the formation of bromate according to the equation : 
3BrOH + 30H‘ = 2Br’ + BrO,’ + 3H20, a t  temperatures in the neighbour- 
hood of room temperature, is expressed by the equation : - d[HOBr] /d t  
= 2-7 x 10-11 x 100’02350T([Br’] + 0*5[E])[HOBr]2/[0H‘]. Owing to the 
inconstancy and high numerical value of e, this equation is not valid for 
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so large a range of concentrations as the corresponding equation for 
the hypoiodite reaction. 

A t  25') and in solutions free from electrolytes, the hypoiodite reaction 
proceeds 440,000 times as fast as the hypobrornite reaction ; this ratio 
is somewhat smaller in the presence of electrolytes. The calculated 
ratios and those experimentally determined are in good agreement 
with each other. 

Rate of Reaction between Potassium Dichromate and 
Iodide in the Presence of Hydrochloric Acid and of Catalysts. 
GIUSEPPE KERNOT and F. PIETRAFESA (Rend. Accad. Xci. Pis. Mat. 
Napoli, 1911, [iiiA], 16, 275--287).-The rate of reaction between 
potassium dichromate, potassium iodide, and hydrochloric acid is pro- 
portional to the concentration of each of the reacting substances. 
under  corresponding conditions, the speed of the reaction is more 
influenced by the iodide than by the dichromate, and most of all by 
the acid. The authors find by the method of Noyes that the reaction 
is of the fifth order. 

Colloidal platinum accelerates the reaction proportionally to its 
concentration, but the effect falls off as the reaction proceeds. 
Ferrous sulphate also accelerates the reaction to an extent proportional 
to its concentration. The effect of a mixture of colloidal platinum 
and ferrous sulphate is rather greater than the sum of the separate 
effects. G. S. 
The Rate of Dissolution of Metallic Copper in Aqueous 

Ammonia. EUCHI YAMASAKI (7th Intern. Congr. Appl. Chem., 1909, 
Sect. X., 172-178).-1n the preparation of Schweizer's reagent by the 
action of ammonia on copper in presence of air, the velocity increases 
regularly from a certain initial value to a maximum and then 
decreases. The measurements are made in a thermostat at 24*8', the 
partial pressures of ammonia and oxygen being kept constant. The 
copper plates used, which are rotated in the solution, are weighed at 
intervals. The initial velocity of dissolution is independent of the 
concentration of the ammonia. The velocity increases proportionally 
to  the concentration of copper already in solution, and the maximum 
velocity is reached at a concentration of copper which is smaller the 
smaller the concentration of ammonia. The total concentration of 
copper dissolved in time t may be calculated from the equation: 
Zn(c + k,/k) = k t /A  + Znk,/k; k, is found to be 4.48 x lo+, and 
k, 2.24 x The accelerating action of copper may be explained by 
the reactions : CU(NH~)~ ' '  + Cu + yNH, = ~CU(NH, ) ' ( ,+~ , ,~  and 

The first reaction proceeds slowly, whilst the second is very rapid. 
The acceleration is thus proportional to the concentration of the 
complex Cu(NH?),". When pure oxygen is used instead of air, the 
initial velocity is considerably increased, whilbt the acceleration is 
not affected, the actual values found being k, 12.86 x 10-8 and 
k 2.126 x which is approximately in accordance with the changed 
partial pressure of the oxygen. The addition of sodium hydroxide 
diminishes the velocity. Rise of temperature accelerates it,  btlt k, 
and k are only increased by 15% by a rise of 10". 

T. S. P. 

2Cu(NH,)',zty,/, + (X - y)NH, + 0 + H,O = 2Cu(NH,)," + ZHO'. 

U. H, D. 
26-2 
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Action of Brozlline on Formic Acid. ALFRED F. JOSEPH 
(Zeitsch. physikcd. Chern., 191 1, 76, 156-160. Compare Bognar, 
Abstr., 1910, ii, 282).-The rate of reaction between bromine and 
formic acid is retarded by mineral acids, as well as by chlorides and 
bromides, but is accelerated by sodium sulphate, The effect of the 
same substances on the vapour pressure of dissolved bromine and on 
its solubility is parallel to  that on the rate of reaction. G. S, 

Catalysis. J ACOB BOESEKEN (Gedenkboek aangeboden acm J. M. van 
Bernmelen, 1910, 386--391).-l'he author discusses the formation of 
by-products in catalytic actions, and the relation between the amount 
of the catalyst employed and the velocity of the reaction induced. 

A. J-. W. 

Speciflo Stereochemical Behaviour of Catalysts. LEOPOLD 
ROSENTHALER (Zeitsch. physikal. Chem., 191 1, 76, 255. Compare 
Abstr., 1910, ii, 840 ; Fajans, ibid., 599).-Polemical. G. 8. 

Modifloation of the Mechanism of Flame by Convergent 
Combustion. JEAN MEUNIER (Compt. rend., 191 1, 152, 706-708. 
Compare Abstr., 1910, ii, 407).-A description, illustrated by a 
diagram, of a burner suitable for observing the flame of convergent 
combustion. An  Auer burner, from which the cylinder has been 
removed, carries a central metallic stem supported by the wire gauze. 
The lower third of this is surrounded by a conical spiral of platinum 
wire terminating in a narrower platinum cone. The burner is lighted 
to heat the platinum, and the gas momentarily cut off by compressing 
the tube. On allowing gas to pass again, the platinum becomes 
incandescent, and on applying a light to the upper part of the central 
stem, a flame of air burning in coal gas appears at the point. I t  
is protected from draughts by an  inverted lamp cylinder held in a wire 
support. w. 0. w. 

A Sublimation Apparatus. R. WRIGHT (Chem. News, 1911, 
103, 13S).-Tbe apparatus consists of a narrow bell-jar, fitted with a 
cork through which passes the delivery tube of a small glass retort, 
the tube being cut off fairly short. The substance t o  be sublimed is 
placed in the retort, which is then connected with the bell-jar, and the 
whole inverted over a watch glass or small porcelain dish resting on a 
few thicknesses of moist filter-paper laid on a tile. 

On gently heating the retort bulb, the substance sublimes into the 
dish. Slow beating is necessary, otherwise the substance may be 
deposited on the sides of the jar. 

By placing the jar on a ground glass plate and connecting with 
a pump by means of an extra tube through the cork, sublimations may 
be carried out in a vacuum. T. S. P. 

A Simple Constant-Temperature Bath for Uee at Tempera- 
tures both Above and Below that of the Room. J. LIVINGSTON 
R. MORGAN (J. Anzer. Chews. Soc., 1911, 33, 344-349).-By means 
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of the movement of mercury in the regulator, which is immersed in  
the bath, an  electrical circuit is completed. This contains a small 
relay which is so arranged that the house circuit can be either made or 
broken in a large telegraph sounder. This is so placed as to act on 
a rod, which by means of a suspended weight presses tightly on a 
piece of rubber tubing, through which hot or cold water can be 
automatically delivered to the thermostat. It is said that any tem- 
perature between 0.lo and 90' can be maintained with an  accuracy of 
a few hundredths of a degree. 

Crucible Furnace. NORMAN ROBERTS and F. ALEX, MCDERMOTT 
(J. Amer. Chem. Soc., 1911,33,  507-510).-A small crucible furnace is 
described which is heated by gas, the flame entering at the bottom. It 
consists of an  outer container and an  inner lining both made of sheet- 
iron, the intermediate space being filled with a non-conducting, 
refractory powder, such as light magnesia, kaolin, or sifted ashes. 
The inner lining is more durable if made of clay or graphite, but 
these materials are less satisfactory than sheet-iron, since the latter can 
be more easily replaced, is free from risk of breakage, and is more 
quickly heated than a more massive lining. The crucibte is supported 
either by a pipe-clay triangle, the wire exposed a t  the bends being 
coated with asbestos, or by a riag of graphite, clay, or iron. The lid 
consists of a circular disk of sheet-iron with a hole in the middle, or 
may be made of asbestos board or clay. Such a furnace with both iron 
and graphite linings has been found capable of melting copper, brass, 
and even cast-iron. 

The furnace is superior to those with solid walls of clay or some 
similar substance, since it is lighter, less expensive, better insulated, 
can be more rapidly heated, and can be more easily and cheaply 
repaired. 

H. M. D. 

The insulating layer can be made of any desired thickness. 
E. G. 

Pulsating Ul t ra f l l t ra t ion .  HEINRICH BECHHOLD (Gedenkhoek 
aangeboden ann J. M. van Bemmelen, l910,430--433).-1n reference to  
the possible influence of the pulsations of the blood pressure on the 
velocity of blood secretion processes, the author has compared the rates 
of filtration through a collodion membrane under continuous pressure 
and under conditions in which the pressure was periodically removed 
and allowed to act for thirty seconds. The results indicate that 
filtration takes place more quickly under the influence of the pulsating 
pressure. H. M. D. 

A. BOLLAND (Chem. Zeit., 1911,35,  
373).--To an  ordinary spherical-shaped separating f uonel is added an  
extra tubulure in the upper quadrant of the sphere. Through this 
tubulure paps two tubes, fitted with stopcocks, and so arranged tha t  
the .upper layer in the funnel can be removed without first running 
out the lower layer. Time and trouble are thus saved when a liquid 
has to  be repeatedly extracted with a lighter solvent. 

Lecture Experiment on the Extinction of Burning Light 
Petroleum, etc. P. KATHGEN (Chem. Zeit., 1911,35,  308).-A wide- 

A New Separating Funne l .  

T. S. P. 
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necked bottle contains sodium carbonate solution to which liquorice 
extract has been added. A tube with a thin bnlb, containing hydro- 
chloric acid, passes through the cork. On breaking the bulb by 
pushing down the tube, foam escapes from a delivery tube, and is 
directed on to the burning light petroleum. C. H. D. 
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